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Flight Testing 





The Boeing bomber in flight, a new type that has been exhaustively tested by Captaim Gothlin. 


HE pursuit ship roared down 
from the sky in a power dive. 
It hurtled through the last bank 
of clouds, turned upward and with ter- 
rific speed disappeared in the clouds 
again. The spectacular sight left me 
gasping for a moment. Again the roar 
came, and again the little ship hurtled 
downward, up in a half loop and roared 
away on its back. It was Captain 
Gothlin testing a new plane. 

Captain Oliver P. Gothlin Jr., Army 
Air Corps representative at the Boeing 
Airplane Company, is required to fly 
each ship a minimum of two hours be- 
fore it is accepted by the government. 

Attaining a safe elevation, his first 
maneuver is to fly upside down for a 
few seconds to shake out metal shav- 
ings, bits of material and anything 
else that might have been missed by 
the vacuum cleaner. Once a forgotten 
wrench struck him on the side of the 
head in its drop to earth. Climbing 
then to a height of several thousand 
feet, the plane is nosed over into a 
power dive. 


With open throttle he plunges down 
a mile in twelve seconds, reaching 
terminal velocity of 350 miles per hour 
in 3000 feet. The propeller does not 
turn over fast enough to give more 
power and even the law of gravity 
does not allow an increase over that 
speed. In the first dive the wires are 
3tretched and the plane “shakes down,” 
an expression meaning that all the in- 
tegral parts find their most comfort- 
able positions, just as a new car loosens 
up in the first thousand miles of travel. 

Captain Gothlin tries to tear off the 
wings in a succession of dives and thus 
far he has failed in that purpose. In- 
struments, controls and other operat- 
ing mechanisms are checked in a series 
of wild maneuvers. By flying on his 
back, and rolling the ship, he deter- 
mines the balance of the wings. The 
rolling test puts such stress on them 
that it is considered one of the most 
severe tests given to airplanes. 


B UT the power dive and subsequent 
pull-out is the greatest test of any 
ship. Every part of consequence is 
strained, and a sturdy ship will sur- 
vive but little more pressure than 
human eyes can stand. Pulling up 
from a dive, if it is done too quickly, 
a pilot will momentarily lose his eye- 
sight and then his consciousness. A 
Boeing test pilot had such an experi- 
ence not long ago. 





OW would you like to take a 

brand new army ship, just out 
of the shop and flight test it to see 
if it was strong enough to stand up 
under the work demanded of it by 
the Army? 

Wouldn’t that give you a thrill 
and the jitters, not knowing whether 
the wings were going to stay on or 
strip off? 

Well, that’s the daily job of Capt. 
Oliver P. Gothlin, Jr., who tries to 
tear a ship to pieces before it is 
finally accepted by the U. S. Army 
Air Corps. It’s a good story—read 
it. 











The Immelman turn is a reliable 
test of the maneuverability of a ship 
at slow speed. A dive, an upward half 
loop that puts the plane on its back 
in a reversed position, and a roll con- 
stitute the turn, which is one of Cap- 
tain Gothlin’s favorite maneuvers. 

Attaches at the Boeing hangars say 
that Captain Gothlin in his regular test 
flights gives a more exhilarating per- 
formance than barnstorming stunt 
flyers do in the public exhibitions. 

The Boeing Airplane Company’s P-12 
type greatly excels the other pur- 
suit planes in the service and is the 
fastest ship of its type in the world. 
Of the 350 built for the army, a few 
were shipped to overseas posts but 
more than 300 have been tested by 
Captain Gothlin. Visit an army field 
some day and watch a P-12 in flight. 


by 
HARLOWE 
STENGEL 


It will give you a thrill worth a day’s 
travel to see. 

Results of tests and comparisons 
with fighting aircraft of foreign na- 
tions, as published in an official report 
by Major C. W. Howard, chief of the 
engineering section of the United 
States Army Air Corps material divi- 
sion, reveal the fact that the Boeing 
P-12E pursuit plane is unexcelled in 
its class. 

“Without challenge, it has the high- 
est rate of climb and is faster than any 
single-seater aircooled type in the 
world,” says the Howard report. 

With a full military load it is cap- 
able of climbing to an altitude of 10.000 
feet and landing again in six minutes. 


HIS remarkable time record is due 

in part to the P-12’s ability to nego- 
tiate safely, a vertical no-lift dive. 
Instead of being exactly perpendicular. 
the ship is put over fourteen degrees 
from perpendicular on its back to off- 
set the lifting tendency of the wings. 
thereby attaining a truly vertical dive. 

A few months ago Captain Gothlin 
flight-delivered the second Boeing Y1B- 
9A bomber to Wright Field, Dayton, 
Ohio, where exhaustive tests were 
made. The Howard report heralds it 
as the outstanding international plane 
development of the year. This twin- 
motored, low-wing monoplane attains a 
terrific speed, and is capable of remark- 
able maneuvers surpassing all other 
multiple-engined planes in the service. 

Test flying these Boeing types is but 
one of the many duties of Captain 
Gothlin. Engineering problems develop 
daily at the factory requiring constant 
attention. The change from fabric 
covered to all-metal fuselages necessi- 
tated endless tests and experiments. 
Problems of construction in the fuse- 
lage, failures of instruments, vari- 


ations in material requirements, etc.— 
constitute 
decision. 

A staff of two secretaries and five 
inspectors attend to all detail work 
under Captain Gothlin’s direct super- 
Each part is inspected after 


matter requiring expert 


vision. 
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U. S. Army Planes 





LMOST 


warplanes for the government. 


unbelievable care is 


made on the fgrished parts. 


in this article. 


and their peculiarities. 





taken 
First come 
various engineering calculations, then the .laboratory 
tests on the materials and the tests and inspections 


Finally, as a final test of the pudding, come the 
actual flight tests of the completed plane as described 
The flight tests not only require great 
courage but also an extensive knowledge of airplanes 


in building 
the 








each step in manufacture, and a final 
assembly inspection is made before the 


planes are taken to the hangar. And 
there they again undergo a rigid 


inspection. 

A plane is delivered for flight test 
only after extensive factory tests have 
been completed. A testing department 
is maintained by the Boeing Company 
where the engineer in charge tests all 
grades and types of materials before 
they are turned over to the machine, 
welding and sheet metal shops for the 
various steps in manufacture. 

Weight tests, chemical tests, pressure 
and many more scientific tests 
are administered, and the results of 
each are observed by a government in- 
spector. All the parts used in the final 
assembly,—struts, flying wires, engine 
mounts, wing sections, ribs, rudders, 
and so on,—are tested to determine the 
stress on each angle and surface before 
they are submitted for the final 
assembly. 


tests, 


HE weight of airplanes is a major 

consideration in their performance. 
3efore construction begins, engineers 
estimate the weight within a very few 
pounds of the actual weight of the 
completed ship, which is, in the case 
of the P-12E, a little more than a ton. 
Each individual part is weighed as the 
assembly progresses. 

The pursuit ship contains more than 
thirty different basic materials in 
hundreds’ of grades, types and specifi- 
cations ‘that are used in the manu- 
facture of the required thirty thou- 
sand parts, irrespective of the power 
plant. 

Practically all ships assigned to 
Army service within the United States 
are flight delivered. Army officers are 
ent to Seattle in groups of from three 
to fifteen to take delivery of the planes 
at the hangar and fly them to their 


noste 
posts. 


Generally these men are young 
lieutenants not long out of training 
schools, eager in their dangerous work, 
and straining at the leash of discipline. 
Keeping them in bounds and handing 
over planes that will carry them safely 


And here is Capt. Gothlin, test pilot of the U. S. 
Army Air Corps as he appears on the field. 


on their cross-country flights is a re- 
sponsibility greatly appreciated by 
Captain Gothlin. 

The real test of his work is in the 
attitude of ranking officers, flyers of 
great experience, some of them war 
aces who often take flight delivery. 
Their praise is unstinted. “When the 
captain is through with a ship there 
is nothing more to be done,” the flyers 
at Boeing Field often say. 

At thirty-seven, Captain Gothlin can 
look back on an extensive experience 
that began in the youth of aviation. 
After attending the Culver Military 
Acadamy and Ohio State University, 
he enrolled in the Army Air Corps 
ground school at Champaign, Illinois, 
on the twenty-second of July, 1917. The 
following November he finished the 
primary flying course at Scott Field 
and was commissioned on December 














Tests and comparisons with foreign fighting 

planes reveal the fact that the Type P-12 U. 8. 

Army Air Corps pursuit ships have no equal 
in the world for speed and rate of climb. 


twenty-sixth. He was assigned to Post 
Field, Fort Sill, Oklamoma, followed 
that with a squadron in Texas, and for 
five years served with observation 
squadrons throughout the country. 

As a lieutenant he was commanding 
officer of the 165th squadron in 
Hawaii, remaining there from 1923 
until 1926. During that period his 
active flying time was spent in pursuit 
planes. Recalled to the United States 
in 1926, he was assigned to the Rock- 
well Air Depot in San Diego, and left 
there to become Air Corps represent- 
ative at the Boeing Airplane Company 
in Seattle in March, 1929. His pro- 
motion to a captaincy in the Army 
Air Corps came in October, 1930. 

During this varied and extended 
service Captain Gothlin has flown 
nearly all of the service ships used by 
the Army until 1929, when he began 
his more concentrated work at the 
Boeing factory. There‘he flies all Boe- 
ing types and occasionally has an 
opportunity to take up one of the 
Douglas planes. 

Danger and thrills have become so 
commonplace in the everyday business 
of testing pursuit planes and bombers 
that it is difficult for Captain Gothlin 
to select any particular experience as 
outstanding. 

“T am still intact, so nothing I have 
done has been very dangerous,” he said 
in reponse to my query, “but I can tell 
you about an incident I witnessed in 
1917.” 

“It was probably the most unusual 
thing I have seen in the air,” he con- 
tinued. “Johnny Simpson was in the 
cross-country stage of his training and 
was soloing in a Curtis JN. As he 
passed near the field on one leg of his 
flight the ship nosed over suddenly. 
Johnnie’s safety belt must have been 
unfastened because he fell forward 
in the cockpit against the control yoke. 








— 
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The weight of his body against the 
controls put the plane in a sudden dive 
and threw Simpson out of the cockpit. 
At that time a wheel very much like 
the steering wheel of an automobile 
was attached to the top of the control 
yoke and he luckily retained his hold 
of this wheel.” 


OTHLIN warmed up to his story, 
using his hands to demonstrate 
the action of the ship. 

“The ship made a half outside loop 
putting it on its back, with Johnnie 
clenching his fists in an iron grip on 
the wheel. He had no parachute, and 
had a chance for life only as long as 
he could hang on. He struggled furi- 
ously trying to climb into the cockpit. 
His body swung forward with the ef: 
fort, putting the control stick forward. 
This reverse effect to normal flight 
caused the ship to climb. 

It climbed until the propeller would 
pull no longer. The ship stalled, fell 
off and again it dived. The dive threw 
Johnnie’s weight forward on the stick, 
pulling the ship out of the dive, and 
causing it to climb again.” 

Captain Gothlin carefully demon- 
strated with a letter-head, and explain- 
ed that all this time the plane was up- 
side down with Johnnie swinging like 
a pendulum 2000 feet above the ground. 

“He was losing altitude rapidly. We, 
at the hangar, were spellbound. The 
ship went into another stall, then dived, 
repeating the action three or four 
times. Coming out of the last stall, 
it had just nosed down when it hit 
the ground, flipped over and threw 
Johnnie clear of the wreckage.” 

“After two weeks in bed with minor 
injuries he was up in another ship 
determined to get his commission, and 
very careful to fasten his safety belt.” 

I had been warned that Captain 
Gothlin was very reticent, but this 
story of another pilot loosened his 
tongue just enough for me to hear 
about one of his own difficulties, 

“Since coming to the Boeing plant 
my worst experience was with one of 
the early P-12 types,” he began, 
“Johnny Corkille of the flight test 
section, Army Air Corps, informed me 
that while flying a P-12 at Wright 
Field he had experienced great diffi- 
culty in getting out of a flat spin. So 
I took a P-12 up one day to see what 
it would do from a stall.” 

A spin starts from a stall. When 
the angle of ascent becomes so great 
that the engine will no longer pull, and 
if the controls are still held in climb- 
ing position, the plane falls off and 
goes into a twisting, uncontrolled dive. 


APTAIN GOTHLIN put his ship 

into a spin but nothing unusual 
happened. “I gave it some power try- 
ing to force it into a flat spin. My 
speed increased and I soon began to 
lose my sense of direction. The con- 
trols would not straighten me out. My 


(Concluded on page 192) 











The Transcontinental Fleetster 











The Transcontinental Fleetster is a unique type of monoplane transport because of its parasol 


type 


ERE is a new cargo carrying 
bird, a Fleetster, just put into 
service by the Transcontinental & 
Western Airlines. It shows the trend 
in design for carriers of passengers, 
mail and express. 
This ship carries seven passengers 
at a cruising speed of 145 m. p. h. and 
has a flying range of 750 miles. It 


is equipped with a single 575 h. p. 
engine, and as will be noted, is a 
monoplane of the parasol type—new 
to commercial airliners. 

This arrangement of the wing gives 
almost perfect visibility for the pilot 
and is also said to considerably im- 
prove the performance and flying 
characteristics of the ship. 











The Dirigibles TC-13 and Macon Near Completion 








OT to be outdone by the Navy in 

the matter of lighter-than-air- 
craft, the Army has been quietly going 
ahead for some months with the con- 
struction of the largest non-rigid air- 
ship ever built in America. 

Goodyear Zeppelin engineers at 
Akron have been busily at work on the 
TC-13, simultaneously putting the 
finishing touches on the U. S. S. Macon, 
sister shop to the giant navy dirigible 
Akron. It is estimated that both ships 
will take to the air about the same 
time—early in April. 

While the design and details of the 
Macon are well known, because of its 
similarity to the Akron, the TC-13 has 
had very little ballyhoo. It is 233 feet 
long and 54 feet in diameter. Includ- 
ing the car underneath, it has a height 
of 69 feet and a capacity of 360,000 


cubic feet. Larger non-rigids have 
been built in France, but this is the 
giant of this country. 

An unusual feature of the completed 
craft will be the presence of five con- 
trol surfaces. These surfaces will be 
located at the rear of the ship. 

The control car is of welded tubular 
construction with a covering of cor- 
rugated metal and fabric. Space is 
provided for three pilots, two mechan- 
ics, a navigator, radio operator, a 
bomber and with sleeping facilities, 
toilet facilities, a compartment for 
bombs, a sub-cloud car, and a radio set 
with a 3,000 mile range. 

On each side of the car will be an 
engine of 375 horsepower, geared at a 
ratio of three to two. A three bladed 


(Concluded on page 192) 





Here is a scale model of the “Macon,” showin 


beside it is Dr. Carl Arnstein, the 


how it will appear when completed. 
esigner of the Akron and the Macon. 


Standing 
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Training Errors of the A. E. F. 


by CARL B. OGILVIE 


How poor training ships, inadequate equipment and incompetent officers caused needless loss of life in 
the advanced training camps of the A. E. F. 


plane—a Curtiss in England, but 

“Jenny” to you—darted along 
the tarmac of a Royal Flying Corps 
training center. The long winged, 
over-weighted and under-powered plane 
gathered speed slowly. Wings wob- 
bled dangerously as it rose under an 
uncertain controlling hand. 

Orders were, “Loop and spin the Cur- 
tiss° and be promoted to Avros and 
Pups.” But the general reaction of 
the American cadets at the field was 
as follows: “Loop yourself into a per- 
manent dugout.” 

The American cadet at the controls 
of the Jenny didn’t know how to loop 
nor spin. There wasn’t a British in- 
structor on the field that would risk his 
life to go up with 
him and _ show 
him how. All 
knew it was sui- 
cide to attempt 
such maneuvers 
with that type of 
antiquated prim- 
ary training 
crate. 

But the British 
were powerless to 
stop the pilot. 
Some American 
officer had issued 
the orders. The 
British flatly re- 
fused to have 
anything to do 
with such mur- 
derous orders. 
They ordered the 
pilots off the field and that was that. 

But the pilot in the Jenny was anx- 
ious to get to an advanced training 
field. He wanted to get to France, 
where he could wing aloft and fight for 
his country. So he soared into the sky 
and climbed steadily. Climbed on the 
wings of death. 

Reaching the desired altitude, the 
American cadet gave the motor the 
gun, dived—then pulled the stick far 
back. The Jenny dived, then nosed up- 
ward abruptly. Half way over on its 
back at the top of the loop, the wings 
collapsed under the strain they were 
never intended to undergo. 

From an altitude of several thousand 
feet the fuselage, with its helpless pi- 
lot, plunged earthward. The wings 
fluttered downward like falling leaves. 
Aghast, everyone watched the pilot 
crash to his death. And all because 
some square-headed swivel-chair officer 
in France, recently promoted to the 
Air Service, had said cadets should loop 
Jennies as part of their training. 


A MOTOR thundered loudly as a 


HAT brave, ambitious American lad 

was Cadet Ainsworth, a member of 
one of the first two groups, totaling 
204 Yankee cadets, sent to England to 
receive flying instructions from the R. 
F. C. And it is the story of the first 
fatality suffered by the American de- 
tachments at British aviation training 
fields in England. 

I read it, briefly sketched, in the 
most unusual wartime diaries ever 
shown to me. A diary kept by a mem- 
ber of those cadets who hearkened to 
the call of patriotism and to appease 
the lust for adventure surging through 
their young bodies. 

Later they became famous as War 
Birds in a book by that name. Because 


it is so exceptionally different from 





The much maligned old Jenny, designed for a primary trainer but used for advanced training with 


disastrous results. 


any other personal document to come 
out of the war I urged that I be per- 
mitted to quote it for the readers of 
POPULAR AVIATION. 

It is a strange document—that note- 
book. The cadet who wrote it now 
lies somewhere in France. It is not 
a record of his personal achievements, 
his ambitions nor discouragements at 
British training fields, nor is it writ- 
ten about himself. It is a solemn and 
tragic record of other men. Doomed 
men. Young men who gave their all 
to win wings of glory. 

But this worn, thumbed notebook is 


not a morbid and depressing document. . 


Quite the contrary—it is a curious ad- 
mixture of notations of tragedy and 
intermingling humor. Between its 
lines lies—unwritten—its writer's 
growing indifference to death and the 
fatalistic or philosophical acceptance of 
the inevitable so common among young 
flyers during that or any other time. 

In its brief and terse comments I 
find its charm, its breezy personality 


and unflagging interest. The laconic 
comments paint a picture with a word 
or two. What I have found at times 
required several paragraphs. 


And if you feel that a man who kept 
a record of accidents—a list of death— 
was a morbid individual, fling the 
thought from your mind. It merely 
indicates that the writer, who must re- 
main “unknown” in this article, was 
a particularly level headed young Amer- 
ican. Carried away by a strong emo- 
tion of patriotism, as were we all in 
those strained days of nineteen-seven- 
teen and eighteen, he had enlisted in 
the Air Service. 

He lived and enjoyed life to the hilt. 
He wined and dined with his buddies. 
but the Hip-hip-hooray of war was a 

false note to him. 

War was some- 

' thing vivid, real 

and tragic. Men 

go to war to fight, 

to kill, or be 
killed. 

He either 
sensed or realized 
what we all know 
now—that the 
duty of an air- 
man was by far, 
more hazardous 
than any other 
branch of _ the 
military service; 
even more dan- 
gerous than that 
of the Infantry. 
He saw the weak- 
ness of the struc- 
ture of training requirements—looping 
Jennies for instance, and the compul- 
sory order of spinning Camels, foolish 
and extremely hazardous requirements. 


Stirred by the growing losses of 
cadets, apprehension hung heavy in his 
heart that at the rate students were 
being “washed out” there would be 
none of them left to reach France, It 
must have been a desire on his part to 
prepare an authentic and accurate re- 
port of the causes of training casualties 
that brought the diary into existence. 


[? IS an impossibility to place the 
responsibility for the seemingly 
high rate of casualties of those 204 
men he wrote about. I’m not going to, 
for the writer of the diary didn’t at- 
tempt to place blame nor solve the in- 
solvable. It may have been due to 
lack of harmony and understanding of 
training methods between American 
and British officers. Or it may have 
been the inevitable result of England’s 
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desperate need of pilots at the Front 
that cadets did not receive the careful 
primary training necessary. 

Training in America and England 
was a hurried and hectic affair. But 
it is a startling fact that the percent- 
age of training casualties in England 
were amazingly greater than those in 
either the United States or France. 


In training schools in America dur- 
ing the war period, air cadets flew the 
tremendous total of 64,000,000 miles, 
figuring their hours in the air at 80 
m.p.h. This distance is the equivalent 
of 2,568 flights around the world at 
the Equator. One death, due to acci- 
dent, occurred for every 2,960 hours 
or 236,800 miles of flying. 


In England the casualties suffered 
were high, as 34 deaths occurred out 
of some 400 American cadets who flew 
a total of only 20,624 hours. This 
leaves a high rate of one American 
killed, while training in England, to 
every 606 hours of flying, or a rate 
thirty times greater than that in the 
United States. In France the death 
rate for student pilots was lower than 
England, but ran to one for every 931 
hours flown. 

High as the training percentage of 
fatalities were it is tremendously low 
compared to the life of a pilot at the 
Front. Of 216 American pilots brev- 
eted in England and sent to R. F. C. 
squadrons at the Front, a total of 95, 
or 44 per cent were put out of action 
by the date of the armistice. 

Let’s see what this “put out of ac- 
tion” represents. There were 23 known 
killed, 18 wounded, 23 prisoners, 1 in- 
terned, 4 discontinued, 1 transferred 
and 25 missing. This total, figured 
against the number of days of service 
gives the average period of usefulness 
of a pilot in active advanced area duty 
as 68 days. This is most conservative 
as many of those killed saw less than 
2 months service in the Zone of Ad- 
vance during the war. 

It is well in reviewing totals to note 
that in every instance those reported 
“missing” exceed the total known killed 
in action. The total number of Amer- 
ican pilots killed in action are esti- 
mated at 164, while the missing are 
listed as 200. 


Now it may be difficult for the reader 
to understand how and why a large 
percentage of cadets were killed while 
flying training ships. Many accidents 
were due to the failure of the man 
himself, or failure of equipment; many 
cases the cause never was determined. 
I found in the diary a list of the great- 
est number of accidents resulted from 
the following causes, in the order of 
their importance: 


N OST of the fatalities resulted from 

tailspins; collisions in mid-air and 
sometimes with ships on the field took 
the second heaviest toll; nose dives, 
with the pilots powerless to pull their 
ships out, were listed as the third 
greatest cause of casualties; stalled 


(Continued on page 192) 








Believe It or Not—This is no Fake! 











From all appearances, the huge German flying boat is hovering in front of its hangar like an 
Autogiro, but actually it is doing nothing of the sort. 


ERE we see the return of von 
Gronau from his Round-the-World 
flight, the ship standing still and sus- 
pended in mid-air directly in front of 


the hanger at Friedrichshafen, 
Germany. 
As this is not an Autogiro, but 


simply a flying boat, how do they get 
away with it? We'll admit that it 
looks fishy, but it is not. The boat is 
really suspended from the cableway 
and trolley by which it is run into the 
hanger. But, at first glance, it looks 
bad for the spectators on the dock. 








The Guillemin J. G. 





10 Meets With Favor 








NEW airplane, characterized less 

by striking and original features 
of design than by the general care with 
which the comfort and safety of the 
passengers have been arranged for, has 
appeared on the flying fields around 
Paris very recently. 

In less than two months from the 
date of its first trials it has already 
met with such a popular response that 
it has been’ placed in quantity 
production at its plant. 

This is the Guillemin J. G. 10, de- 
signed by the pilot Guillemin origi- 
nally for his personal use as an aerial 
automobile—a definition that it fulfills 
very well. It is a sedan automobile 
airplane with a demountable hood that 
can be removed with ease by the avi- 
ator and without special tools. 





In accordance with this character- 
istic, hood, wings and fuselage alike 


have been doped with a special 
weather-resisting compound that per- 
mits leaving the machine outside of a 
hangar for long periods of time without 
damage. This equipment is completed 
by a canvas treated in the same fashion 
with which motor and propeller can be 
covered. In a recent test, a Guillemin 
J. G. 10 was left out-doors for two 
weeks in all kinds of weather without 
very noticeable damage. 

It is a two-seater with the seats 
placed diagonally. There is a roomy 
luggage compartment and the para- 
chutes are installed on the outside of 
the machine in special pockets, furn- 
ished with automatic detaching ar- 
rangements which will operate in case 
of accident in the air. 

In construction, the Guillemin J. G. 
10 is a low-wing monoplane, the wings 
being of cantilever construction and 
entirely of wood. 





A side elevation of the Guillemin J. G. 10, a French convertible two-seater that is becoming popular. 
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Seen at the Paris Aero Show 





vortance at the last annual 
aeronautic exhibition while commer- 
cial machines gained. There were 
comparatively few foreign exhibitors 
this year, most of the machines be- 
ing of French origin, with a spatter- 
ing of English, Polish and Italian 
airplanes. 


HE XIIIth Salon de 1’Aviation, 

which has recently been held, at- 

tracted crowds of Parisian and 
foreign visitors. 

Unlike the Salon de 1l’Automobile, 
the prime object of this Exhibition, 
which takes place every two years, is 
not so much to obtain immediate busi- 
ness at the Show itself as to create 
propaganda for the airplanes. In this, 
it is probably successful, as the public 
ean get much better acquainted with 
the construction and details of air- 
planes at the Salon than it could at any 
airport. 

On the whole, the Salon is a little 
less important than two years ago. All 
the French constructors are repre- 
sented and the French Government has, 
as usual, a section showing the various 
types of planes used by the different 
Services, but the German and Dutch 
constructors are absent this year and 
foreign participation is also less 
important. 


 awertea ANES were of less im- 
E 











The British exhibits consist of a few 
high-class planes and engines and Italy 
has arranged a collective exhibition 
comprising five planes of different 
makes and a number of engines. Poland 
has sent four planes, mostly war 
machines. 

The largest plane this year is a 
Transport for the transportation of 
passengers and merchandise, built by 
the Etablissements Liore & Olivier. It 
is fitted with four engines. Another 
machine intended for the Salon, is an 
amphibian of 23 tons built by Bleriot. 
It was found too difficult to bring into 
he hall and is being exhibited at the 
works. 

There are two features which must 
impress the average visitor at this 
year’s Salon. The first of these is the 
much smaller number of fighting ma- 
chines, compared with former shows, 
the majority of the planes exhibited 
this year being commercial types in- 
tended for touring purposes, the trans- 
portation of passengers, mail, etc. 

This is perhaps the best illustration 
obtainable of the evolution which has 
taken place in aviation during the re- 
cent years, because visitors of former 

hows will well remember the planes 
ted with machine-guns and bomb- 
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The Italian “Breda,” an O. C. job finished in red and white. 
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dropping devices which in those days 
formed the principal attraction, if not 
almost the bulk of such exhibitions. 

The second feature and a very strik- 
ing one, is the great progress and im- 
provement made in the outward ap- 
pearance of the planes, this being due 
to greater care and still more, to the 
adoption of new finishes. About 65 per 
cent. of the French constructed planes 
at the Salon are finished either in 
Dulux or Duco. 

Apart from a number of planes 
ordered by the French ‘Government and 
finished in regulation light Grey, the 
finish most generally used is aluminum, 
but among the smaller planes there are 
a number which are painted in very 
bright colors. The use of more effec- 
tive finishes will certainly lead to a 
greater use of color combinations and 
schemes of decoration. The Farman 
planes, Hanriot’s Autogiro, the planes 
exhibited by Bernard, Potez, etc., as 
well as some of the Italian exhibits, 
are clear evidence of a strong trend in 
this direction. 

The use of metal (Aluminum alloys) 
for the construction of planes, is cer- 
tainly on the increase but at the same 
time, from the point of view of ap- 
pearance, the new finishes impart to 
other materials such as wood or can- 
vas, the look and smoothness of metal. 
The four Morane-Saulnier planes at 
the main entrance, which are finished 
in Aluminum Dulux, have the exact 
appearance of burnished metal. 

Metal propellers are well in evidence, 
both on planes and in the Section for 
accessories. 

Stainless steel for the construction 
of planes, such as shown by a British 
exhibitor, does not seem to have yet 
been taken up by many of the French 
constructors. 

And just what does the absence of 
warplanes indicate, when we know that 
warplane development is the greatest 
present activity in aeronautics among 
all of the European countries? Is this 
intended as a blind to cover up their 
latest developments or are these coun- 
tries really suppressing the idea of 
war? 

Whatever the military situation may 
be, however, it is certain that the 
Paris exhibition does not display as 
many original developments or radical 
designs as were shown at the Berlin 
show that preceded the Paris show. 
There is an entire absence of radical 
changes and only the most conventional 
types are shown. 

Perhaps there is one departure, and 
that is the Bleriot boat, which however, 
was not displayed at the main show. 
This, following late Bleriot practice, is 
a sizable double hulled flying boat, the 
counterpart of which was shown on the 
cover of POPULAR AVIATION, September, 
1931, issue. 

This show makes one think of the 
auto shows of about 1920, when the 
closed sedan was rapidly succeeding 
the open “touring car.” In the same 
way, the ships shown at the Paris show 
are mostly closed jobs with only an 
occasional “O. C.” among them 














Here is Lindbergh’s Ideal Transport 











This is the proposed clipper-ship of the Pan-American Airways, the Sikorsky S-42. 


NEW trans-oceanic clipper ship, 

the Sikorsky Model S-42, has been 

designed for the Pan-American Air- 

ways under the specifications of Col. 
Charles A. Lindbergh. 

This four-engined plane will carry 50 


passengers and is said to be a tre- 
mendous advance over any long range 
transport yet developed. It is also 
equipped to carry mail and freight as 
well as passengers although its pay- 
load capacity has not yet been revealed. 











The Newly Discovered Raimondi Effect 








STRANGE aerodynamic effect, 
+i which until quite recently has 
rested unknown, is now disclosed. 

The effect presents itself as an at- 
traction between two bodies, one of 
which is rotating at high speed while 
the other is kept stationary. 

If the plate (A), Fig. 1, is rotated 
at a speed of about 1900 r.p.m. around 
an axis located a short distance from 
another plate (B), then these two 
plates will attract each other with a 
force of over a pound. 

This attractive force increases with 
the speed of rotation and then de- 
creases when the distance between the 
two plates increases. 

With a rotating cylinder, as shown 
in Fig. 2, the attraction is less and 
the cylinder must rotate with a veloc- 
ity of about 2700 r.p.m. in order to 
provide the same effect. 

If, however, the stationary plate is 
replaced by a stationary cylinder, as 
shown in Fig. 3, then the attraction is 
much increased and with a velocity of 
only 1200 r.p.m. it amounts to over 2 


pounds. 
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This effect was recently disclosed by 
Col. Raimondi at the Congress for 
Science Progress at Florence, Italy. 
The investigation of the effect is only 
in its first experimental stage and has 
proved quite baffling to science as it is 
exceedingly hard to explain and very 
difficult to approach from a mathe- 
matical angle. 

It is, however, easy for the amateur 
to repeat the experiment as the neces- 
sary equipment is soon built by follow- 
ing the dimensiors given in the figures. 
Any material as wood or cardboard 
will do. 

Keeping in mind the similarity with 
the Magnus effect which, almost for- 
gotten, made Flettner’s Rotorship pos- 
sible, the Raimondi effect may prove 
to be the basis for important future 
inventions. 

Perhaps, this effect may be employed 
to improve the lifting capacity of 
wings or even as lifting surfaces with- 
in themselves. At first glance, it would 


appear that the arrangement in Fig. 3 
could be applied to a Flettner rotor, 
perhaps as a clutch. 
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Fig. 1 Fig. 2 Fig. 3 
Diagrams illustratting the Raimondi effect with different types of rotor and stator plates. 





Wiihaé 














XUM 


Mosquito Hunting New 
Aviation Sport 


“Ny OSQUITOES to the right of 

them, mosquitoes to the left of 
them, and mosquitoes in front of them,” 
paraphrasing the Light Brigade classic, 
was the nightly experience of aviators 
in Hawaii not so long ago. Sleep came 
hard, the venomous attacks of the 
winged pests continuing through the 
night. 

It was with eager celerity, then, that 
members of the 18th Composite Wing, 
Army Air Corps, acquiesced in the sug- 
gestion made by the Territorial Board 
of Agriculture and Forestry, that the 
flying men cooperate with the Board 
in a series of “mosquito hunts,” in at- 
tempts to discover the breeding places 
of the insidious insects. 

A special trap, made up of a series 
of screens coated with a resin-castor oil 
solution, was mounted in the front gun- 
ner’s cockpit of a giant bombing plane, 
and so arranged that the separate 
sereens could be exposed individually 
and at will. Two Army pilots were 
assigned to special duty of the “Bug 
Chaser.” For once in a lifetime, Air 
Corps rules were suspended for their 
special benefit, and the enjoyable stunt 
known to flyers as “hedge hopping” 
was permitted. 

Aloft for a total flying time of about 
six hours, a distance of 270 miles was 
covered by the airmen. Three day- 
flights were made, and two at night, a 
total of approximately one-and-a-half 
million cubic feet of air being estimated 
to have passed through the screen traps 
on the five flights. 

The strange thing, however, is that 
not a single mosquito was captured on 
any of the trips! Instead of being an 
unsatisfactory result, though, the re- 
port was considered quite acceptable, 
for it bore out the theory that mos- 
quitoes do not fly to any great altitude 
above ground, nor, because of limited 
flight endurance, do they fly to any 
great distance from their breeding 
grounds. 

All of which, according to the un- 
successful mosquito hunters, proves 
that the pest is purely a_ local 
problem, and that he does not stray 
very far from the swamp or pool in 
which he first opened his eyes to the 
light of day. Anyway, the hunt pro- 
duced some additional results for the 
benefit of the 18th Composite Wing— 
For some reason or other, the unblessed 
buzzers have steered clear of the sleep- 
ing rooms of the flyers, since the period 
of the investigating flights! Believe 
it or not! 





A Good Swap 


A 79-YEAR-OLD flying enthusiast, 
Austin I. Bush of Niantic, Conn., 
has completed a deal with the National 
Guard detachment of that city whereby 
he accepts one half-hour plane ride a 
week as rent for his land used by the 
Guardsmen as a drill field, target range 
and airport. 
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Seaplanes Adapted to Rescue Work 











The lifeboat has just been inflated and is now ready to drop in the water from its cradle located 
on the wings. 


T= accompanying photos show the 
application of a rubber pneumatic 
life boat that can easily be carried by 
a seaplane when engaged in life-saving 
operations over water. 

The rubber life-boats are inflated 
from a carbon dioxide gas cylinder 
carried by the seaplane and they can 
be completely inflated in 15 seconds. 
The life-boats in this case are filled 
by an “injector” which draws pure air 
with the gas during filling and thus 
allows the inflation to proceed more 
rapidly than with the gas alone. After 
inflation, the rubber life-boat can be 
propelled with oars or by a small sail. 

After being used, the rubber life- 
boat is hauled aboard, is deflated and 
is then restored to its crib on the 
wings. The inflation and deflation take 
only a few minutes and the method is 
therefore well adapted to emergencies. 

This requires a seaplane of consid- 
erable carrying capacity, possibly with 
accommodations for five or more per- 


sons, for the plane must carry both 
the crew of three men and the persons 
rescued. Just at present, this is a 
“fair-weather” method that is applica- 
ble only to fairly calm seas, but even 
with these limitations it performs a 
most useful service. 

U. S. Navy planes have carried small 
rubber life-rafts for some time which 
are hardly more than life preservers 
in point of size, and gas inflated floats 
have also been devised for the flotation 
of a disabled airplane, but coastguard 
rescue ships require more than this 
to effect rescues in the case of over- 
turned boats and similar accidents 
where it is probable that unconscious 
persons must be handled. 

There is a great future for further 
development along this line, and the 
present set-up illustrated here is only 
in the nature of an experiment. In 
place of the seaplanes, it is likely that 
planes of the flying boat type would 
prove far more acceptable. 





The lifeboat is launched and is being paddled to the assistance of the ship-wrecked party. For 
longer distances, the boat is provided with a mast and sails. 
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Ship-wrecked in a desolate expanse of corn-flakes! 





The summer scene is in the background—a 


strange contrast to the mock snow-fields in the foreground. The wind-machine meanwhile delivers 
its chilling blast—and the play goes on. 


OARING motors—flashing wings 
R —fearless flyers braving snow, ice 

—unseen mountain crags. Raging 
storms among the clouds—and the mail 
goes through! But it is all part of the 
day’s work for an airmail pilot—flying 
blind in a blanket of fog—gambling 
with death for duty’s sake. 

In mid-air, with landing gear gone, a 
wing shattered, the hurtling plane 
tears itself apart against a mile-a-min- 
ute gale—one parachute and two flyers! 

The mighty air power of the army 
and navy to the rescue—flight squad- 
rons roaring through the clouds in 
search for a lost pilot of the airmail 
service—the whirr of propellers, the 
screams of singing struts as the intrep- 
id airmen wing their way through the 
night. 

“Airmail” is the movie containing 
these thrills. Of course, it was made to 
draw patrons to the theaters, but it is 
a distinct tribute to the solitary figures 
who speed through the clouds and night 
that the mail may go through. Again, 
it is authentic, for it was written by Lt. 
Comdr. Frank Wead, U. S. N. (Ret.) 
who was responsible for the stories be- 
hind the superb aviation pictures “Fly- 


ing Fleet,” “Dirigible’ and “Hell 
Divers.” 
Lt. Comdr. Wead is a native of 


Peoria, Illinois, and a graduate of the 
Naval Academy. He saw extensive 
war-time service in the Navy prior to 
his accident when he fractured his neck 
falling down-stairs. This led to his re- 
tirement. His war-time occupations 
included laying a mine barrage in the 
North Sea, a most dangerous mission. 
Turning to writing after his naval ca- 
reer was checked, he has given the 
photoplay public many action master- 
pieces including those named above, and 


he is well known to the older readers of 
POPULAR AVIATION who undoubtedly re- 
member his contributions to this 
magazine. 


Dale Van Every, co-author of “Air- 
mail,” was born in Michigan and re- 
ceived his A. B. at Stanford University. 
He served in the ambulance corps of 
the French Army before starting his 
career as a film writer. Together, these 
men have succeeded in presenting mail 
flying in a most spectacular way. 

And now for a little inside informa- 
tion on the making of the picture. 

From ballyhoo man for a traveling 
tent show and stage carpenter, to the 
leading part in this fast-moving tale of 
airmail pilots, is the history of young 
Ralph Bellamy, new screen star. Dur- 
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Thrilling 


by 
LIEUT. HORACE 
MAZET 


ing the filming, he usually occupied his 
leisure hours by hunting up the script, 
as becomes a new leading man, and 
analyzing the next scene carefully. 


The humorous Slim Summerville is 
also in the play, but he was fond of 
digging up his corncob pipe between 
scenes, to smoke contentedly, or now 
and then play a game of checkers with 
Russel Hopton. Gloria Stuart, the 
beautiful blonde feminine lead and a 
new find for the films, usually donned 
reading glasses and applied herself to a 
book, unless she was interrupted by 
Frank Albertson, a noted practical 
joker. 


Lovely Lillian Bond, as well as the 
pugnacious he-man, Pat O’Brien, also 
have their characters in the filming of 
the sequences. Here, of course, the 
service flyers are used in the scenes 
devoted to them, but the “movie” shots 
of planes in the story were flown by 
two well-known veterans, Jimmie James 
and Paul Mantz. But more of them 
later. 


ANY interesting anecdotes grew 
LVL up in the studio while this film 
was being made. For instance, a tem- 
porary halt in shooting was called when 


Pl 


And here’s the close-up of the scene, as the audience witnessed it. 


Mighty realistic, even though 


it was taken under a hot California sun. 
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Air Movie is Filmed 





play is highly ingenious. 





N? MATTER what we may think of the photoplay 
Air-Mail from an aeronautical standpoint, yet we 
must admit that the studio mechanism for producing the 


Here the whole secret of taking this play is unfolded 
before you in the most interesting manner including all 
of the tricks such as the electric-fan propelled blizzard, 
the cornflake snow and all the rest of the studio stunts. 
Much of the work, however, was real flying and when 
we say “real,” we mean real. What pilots! 








something went haywire with the fog 
machines and the sound stage was sud- 
denly enveloped in an impenetrable 
mist. 

The fog machines, which spray a fine 
blanket of patented oil compound which 
appears on the screen as a fog, were 
being used to imitate a severe weather 
condition through which the planes had 
to fly. But the control valves were 
opened too far and the set was wrapped 
instantly in a vapor so thick that the 
camera lenses could not penetrate it. 

The studio “snow” used in the moun- 
tain scenes actually caused _ several 
cases of snow-blindness in July, 
although the material was really sev- 
eral carloads of corn flakes imported 
from Battle Creek, Mich. After Pat 
O’Brien and Ralph Bellamy complained 
of severe eye-pains, smoked glasses 
were ordered for continuous wear. 

Photography taken in the clouds (real 
shots this time) was accomplished by 
an automatic camera mounted on the 
“camera plane.” It was operated by the 
pilot through a synchronization gear 
connected with the engine thus permit- 
ting the pilot to fly and be camera-man 
at the same time. 

Although the public has grown to 
look with a jaundiced eye upon feats of 
daring in the movies, due to “process- 
ing” and other technical methods of 
providing synthetic thrills, screen act- 
ers are still frequently called upon to 
risk physical injury during picture 
shooting. 

Aviation films are, naturally, rather 
difficult to photograph convincingly 
unless the risks are real. Certain se- 
quences still defy trick photography. In 
“Airmail,” a week of hazardous camera 
work was completed with scenes where- 
in the principals exposed themselves to 
continual danger in night-flying scenes, 
fighting the real flames of burning 
planes, scaling beacons and other script 
requirements permitting no “doubling.” 
Burned hands, bruises and sprains were 
among the minor injuries suffered by 
the male characters, for three air- 
planes were crashed to secure the vivid 
wreck scenes. 

Pat O’Brien’s part called for a num- 
ber of possibly hazardous and difficult 


scenes, and imme- 
diately after the 
Irish actor had 
finished his lec- 
turing an atten- 
tive group on 
what a valuable 
asset “cocksure- 
ness” was, Direc- 
tor John Ford 
outlined the next 
scene for him. 

“It’s a pretty 
dangerous stunt,” 
he said. “Do you 
think you can do 
it all right? May- 
be we had better 
get a double. 
Say!” He beck- 
oned for an as- 
sistant. 





a 


“Wait a min- The director, camera man and camera are mounted at the end of a 
ute!” Pat O’Brien travelling derrick’so that they can be quickly shifted to any part of the 


stepped up to the 
film mentor. 
There was a hard 
glint to his eye and his Hibernian jaw 
protruded so you could notice it fifty 
feet away. “What do you mean— 
extra? There isn’t any extra who can 
do that like I can. Call that guy back. 
Let’s go!” Cocky? Sure. 


HE real fancy flying for the picture 

was the work of the two pilots, 
Mantz and James and most of the 
scenes were shot at the Metropolitan 
Airport, Van Nuys, California, just out- 
side Hollywood. Jimmy James is the 
master pilot for Western Air Express, 
Inc. He served 19 months overseas as 
a first lieutenant in aviation, seeing 
actual combat work in the war. 

Upon returning to America he entered 
commercial air service and flew the 
first mail to Los Angeles in April, 
1926. He also flew the first night sec- 
tion of the trans-continental airmail 
out of Los Angeles, so that he may be 
taken as an unquestioned authority for 
the details in this picture. His total 
air time exceeds 6,000 hours of which 
4,500 were flown on airliners. James is 
one of the real old-timers in aviation, 
and one of the earliest mail pilots. It 


scene without readjusting the camera. Note the summer atmosphere in 


the background. 


is he that flies the big Boeing ships in 
this feature. 

Paul Mantz learned to fly in the ca- 
det corps of the army at March Field, 
Calif., and it was while serving as sec- 
ond lieutenant in the Air Corps that he 
participated in the production of his 
first film “Hell’s Angels,” that stupen- 
dous spectacle of two years ago. 

He then took up commercial aviation 
at the United Airport, Burbank, Cali- 
fornia, and flew as instructor, forest 
patrol pilot, and occasionally in motion 
pictures. In 1930 he broke the record 
for consecutive outside loops, making 
46, which-at that time was considered 
marvelous although it has since been 
broken. He is recognized as one of the 
foremost stunt fliers in the motion pic- 
ture industry. 

Approximately 100 hours of actual 
flying were consumed in filming this 
aviation picture, including rehearsals, 
retakes, cut-out shots and everything. 
The equipment consisted of one Ford 
trimotor air liner, three Boeing mail- 
planes powered with Hornets, one 
Stearman forest patrol plane powered 
with a Wright J-5, one Travelair with a 
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125 h.p. Kinner and a Buhl Air-Sedan 
powered with a 300 h.p. Wright. 


Mountain flying in the high Sierras 
presented risks as the pilots flew close 
to the peaks during shooting. Maneuv- 
ering close to the ground, stunting and 
even inverted flying—not to mention a 
dive through an open hanger—contrib- 
uted to the excitement. That hangar 
flight was actually done three times, 
using both the Stearman and the Trav- 
elair. A slight miscalculation in judg- 
ing distance would have proved serious. 


ARIFIED air made the take-offs in 

the mountains especially dangerous 
because it was only possible to gain 
altitude slowly and the planes had to 
zig-zag through the passes with heavy 
camera equipment. The pilots never 
had a great margin of safety in the 
thin air of the mountains where they 
were forced to fly spectacularly at 
times even when the script did not call 
for it. And night landings on impro- 
vised fields presented another definite 
hazard. Taken all in all, much credit 
goes to the two pilots who performed 
for this film, but who get none of the 
ballyhoo and publicity. 


Slim Summerville, comedian, had a 
close one when Mantz dived down on 
him in passing through the hangar. 
The landing gear struts whistled past 
his ears, and if te had moved to either 
side he probably would have been de- 
capitated. 

Later on, Mantz was forced to make 
a dead stick landing more than once 
upon the completion of his stunts when 
the engine died. It cut out at one time 
150 feet above the ground—but he 
made a safe landing. 

During a warming-up of the Stear- 
man, with the engine turning up 900 
revs., the chocks slipped out and the 
plane was in motion, headed straight 
for a camera crew and troupe mem- 
bers! But quick-witted workers 
grabbed the wing extremities and held 
the ship until Mantz climbed in the ship 
and switched off the ignition. 

Pat O’Brien took lessons from Mantz 
while on location and passed some 50 
hours in the air during the filming. His 
instructor said: “Flying in accordance 
with the demands of the script involved 
the hardest job of maneuvering I have 
ever encountered. It was necessary to 
be more keenly alert than on any other 
flying job I have experienced.” 

“Not only were the feats called for 
more intricate to execute, but they had 
to be accomplished in weather condi- 
tions which were different from those 
ordinarily encountered in orthodox fly- 


ing. The heat and thin air made 
maneuvering almost a matter of 
chance.” 


The photoplay “Air Mail” is a 
mosaic, built up alternately of in- 
genious mechanical apparatus in the 
studio combined with actual risky stunt 
flying by daring pilots. When the risks 
from crashing became too great, then 
the studio took up the task of fooling 
the camera by fake photography. 








The F. I. A. T. Engine Type A-30-R 
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Side elevation of the F. I. A. T. A-30-R aviation engine shows a compact clean-cut job. 


T HE F. I. A. T. company has intro- 
duced a new 12-cylinder aviation 
engine that is fully up to the exacting 
standards established by this well 
known Italian automobile manufac- 
turer. This is the type A-30-R which 
is the offspring of the high-duty en- 
gines designed for use in the Schneider 
Cup Races. 

The F. I. A. T. engines have had a 
long and noteworthy string of victories 
to their credit. They won the Schneider 
Race of 1926, and in 1928 they won the 
world’s speed record at Venice. 

This 12-cylinder water-cooled engine 
develops 560 h. p. at 2,600 r. p. m. 


The cylinders are of forged steel with 
flat compression chambers, and an 
efficient gearing system reduces the 
engine speed to the proper propeller 
r. p. m. A shock-absorber is placed 
between the engine shaft and the trans- 
mission gears which absorbs the vibra- 
tion and lessens the shock on the teeth 
of the gears. 

Three F. I. A. T. carbureters sup- 
ply the liquid fuel which is not gaso- 
line but a mixture called the “A. S. 3.” 
which consists of 55 percent. Avio ben- 
zene, 23 percent. alcohol and 22 per- 
cent. rectified benzol. This mixture is 
fed by a pump. 











New Plane Resists Bullets in Test 








ANY efforts have been made to- 
1 ward building a bullet proof war 
plane without success, but a recent 
American ship shows promise of 
success. 

A. K. Longren, the inventor, an old 
timer in aviation, has demonstrated 
the practicability of his armored ship 
by actual test. The skin of the ship 


resisted the firing of bullets at Roose- 
velt Field. 


The armor consists of duralumin 
plates riveted together, and because of 
the shape of the plates, the bullets are 
deflected without causing any damage. 


Probably, the next step in proofing 
warplanes against bullets will be the 
protection of the propeller and landing 
gear. Of the two, proofing the prop 
will be the most difficult problem to 
solve. 





Here is the bullet-proof plane with A. K. Longren, the inventor, standing by it (at the left). 
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The Hazards of Aerial Mapping 


by KENT SAGENDORPH 


Gathering all sorts of topographical data with his aerial camera, in all parts of the world, Sydney Bon- 
nick has had some hair-raising experiences. 


YDNEY O. BONNICK is just a 

name but the man who bears that 

name is the mystery man of the 
air. He has flown with pilots who 
never knew his name nor his errand, 
and he has spent thousands of hours 
cruising high above the waste spaces of 
the world. 

He is a sort of flying detective, but 
he is not working for the Law. In 
fact, although he has been doing this 
secretive sort of flying for more than 
twelve years, there are not a half- 
dozen persons in the world who know 
anything about him nor his mysterious 
flittings, hither and yon. 

He is a sort of legendary character 
like the Flying Dutchman. All sorts 
of stories have been told about him; 
some of them true, most of them fables. 
He gets the credit or the blame just 
the same. The facts about his sensa- 
tional career are sufficiently interesting 
in themselves to justify a great many 
inquiries about him, but he shuns the 
spotlight. He is an inquisitive aerial 
photographer, and he trains a powerful 
camera down upon our homes and our 
lives—often without our knowing about 
it. 

He is up there so high you cannot 
hear the roar of his motor, nor see the 
T-shaped outlines of his plane. But 
he can see you in the most embarrass- 
ing detail. He might be three miles 
above you now, counting the washing 
on your line and you wouldn’t know a 
thing about his visit. Then he goes in 
search of tax dodgers — mountain 
ranges—river sources—new oil-produc- 
ing areas—gold veins. Consequently 
his record-breaking flights are not 










Right. An unknown 
waterfall on an un- 

nown river dis- 
covered by Bonnick. 


Below. Sydney Bon- 
nick in flight togs. 


greeted with salvos of publicity by the 
press. He is paid very well to keep 
them quiet. 

Pilots who have flown with Bonnick 
for years still know nothing about him 
at all. Oh, he talks. But not about 
the objects of his flights. He chatters 
for hours about his marvelous aerial 





The first aerial photo of the crater of Mt. Popocatapetl, the Mexican volcano. 





camera, that freak of the scientific 
world that so few persons understand. 
He likes to show his collection of photo- 
graphic studies of this old world, taken 
from many miles above it. 

For Bonnick is one of those very 
rare individuals who go places and do 
things in a hair-raising atmosphere of 
nervous tension, imminent danger and 
unknown perils. His experiences have 
furnished skull-scratching authors with 
many a hectic plot. 


OR instance, picture a situation like 

this: Bonnick, swathed in leather 
and fur, bending over intricate instru- 
ments in the swaying cabin of a big 
airplane. The temperature is sixty be- 
low zero and the altimeter reads nine- 
teen thousand seven hundred feet. 
Miles below are the mesquite flats of 
central Mexico where sun-browned 
natives curse the torrid heat. Under 
his fur gloves are the controls of his 
electrically-driven mapping camera 
which is busily ticking away as it re- 
cords mile after mile of the country 
below. 

Lazily the plane drifted toward an 
oncoming cloud. Bonnick’s pilot was 
preparing to pass through, as lie al- 
ways did—then something happened. 
Inside that black cloud was a miniature 
tornado which gripped the plane and 
nearly tore it apart before the two men 
had any warning. 

It was pitch dark outside the win- 
dows and all the instruments went 
crazy at once. The rate-of-climb in- 
dicator went backwards so fast that it 
broke. The airspeed meter swung 
around to 165 with a jerk and stuck 
there. The altimeter needle whizzed 
around backward in thousands of feet 
like the second hand of a watch in 
reverse. 

Inside the cabin was havoc. Loose 
equipment was banging against the 
walls: the two men were clawing for 
a handhold and the ship was trembling 
and bucking as it plunged earthward 
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through the darkness. There was a 
shudder as one aileron ripped off—an- 
other as the remaining one was slashed 
away. The downward speed was better 
than 300 miles an hour, and the cabin 
was full of stuff floating freely around 
inside. The last aileron, as it zipped out 
of its wing socket, knifed off the whole 
counterbalancing frame of the rudder 
and about half the linen on the 
remaining part. 

The pilot, who chooses to be name- 
less, saw the rocky backbone of a 
mountain range rushing up from below 
the cloud, less than five hundred feet 
below. They were falling wing-tip 
first. It was a chance, the pilot said, to 
put a pet theory of his into action. He 
therefore wriggled the remainder of 
the rudder to force the ship into a still- 
steeped side-slip. He thought it would 
do one of two things—rip the whole 
wing off or twist the ship back to 
normal. The wing didn’t come off, and 
the nose did come up a little. 


T WAS a hundred and seventy miles 

back to the Tampico airport, and 
on the way back the ship fell out of 
control five times. Parts of the wrecked 
ship had fallen among the mountain 
passes, alarming the Indians up there, 
who wig-wagged the news to a tele- 
phone station. The message was re- 
layed to Tampico and all the available 
planes were out on the line warming 
up to go and extricate the bodies when 
this ruin hove in sight. 

They came sliding in on what was 
left of the rudder and a wobbly wing, 
and made a three-point in the teeth of 
a fifty-five mile gale that was blowing 
up the dust on the field. 

This pilot is now in charge of all 
flying operations for one of the biggest 
American aviation companies, and 
deserves it. It was just an incident to 
Bonnick, noteworthy only because he 
had to write a letter to the owner of 
the plane explaining why he had a 
repair bill. 

Then, there was that exasperating 
occurrence at Niagara Falls which 
annoyed him because it got his name 
in the papers and he prefers to remain 
anonymous. 

He was in the back seat of a little 
underpowered biplane, weighted down 
by a huge aerial camera, determined to 
get some trick pictures of the Falls for 
the rotogravure section of a newspaper. 

Well, they got down into the Gorge 
to get some close-ups of the Fall’s 
foamy face. Down came a sudden wind 
like a Sahara sandstorm, and they were 
trapped there ... couldn’t climb out. 
The pilot headed down the Gorge to- 
ward the Steel Arch Bridge, but he 
couldn’t climb over that, either. So he 
scudded underneath less than ten feet 
above the lashing rapids. He fled 
under the Michigan Central railroad 
bridge for the same reason, with his 
wings wobbling piteously while Bon- 
nick grinned and snapped the shutter 
in great glee, waving his arm to the 


(Continued on page 190) 








Arrangement of Instruments for Blind Flight 











Three 


installed 


HE accompanying three photo- 

graphs show the proper arrange- 
ment of the Sperry and Pioneer instru- 
ments on the panel for blind-flying. 

The top and right hand photos show 
the installation in a Curtiss Condor, 
while the photo at the left is an instal- 
lation on a Ford tri-motor. These 
instruments are standard equipment on 
all Eastern Air Transport Lines air- 
planes, the panels being designed by 
Howard C. Stark, of that company. 

The pilot uses only one of the two 
instrument systems at one time for 
maintaining level flight, either the 
Sperry or the Pioneer system, because 
of the difference in the information 
conveyed by the two systems. With 
the Sperry system, the plane is first 
banked by the use of the ailerons. 
With the Pioneer system they use the 
rudder first and then the ailerons be- 
cause the ball indicator in the latter 
system is influenced by centrifugal 
force due to the turn. 

Thus, when two separate systems are 
used, as on this panel, one can be used 
as a check against the other and thus 
avoid confusion. Again, by placing 
the panel in the window directly in 
front of the pilots, the natural horizon 
is directly comparable with the arti- 
ficial horizon on the instrument during 
good visibility and this gives a feeling 
of security when the natural horizon 
is obscured. 

Looking at the instrument in this 
position is as natural as looking out of 
the window at the real horizon, and it 
is also very easy to look toward the 
ground when breaking through the 
clouds. 


This arrangement is particularly 


adapted for using “Stark’s 1-2-3 Rule 
of Blind Flight”, advanced by Stark in 











views 
blind flight instruments 
according to 
Stark’s 1-2-3 method of 


flying. 





showing 








1931. This definite rule, which is re- 
quired by the Department of Commerce 
for all pilots fiying on scheduled air 
transport lines, is as follows. 

STARKS 1-2-3 ORDER OF BLIND FLIGHT 

FIRST—Center the turn indicator 
with the rudder only. 

SECOND—Center the ball-bank in- 
dicator with ailerons only. 

THIRD—Center the airspeed or 
climb indicator with elevators only. 

This rule is absolutely necessary for 
training pilots to regain level flight 
automatically, simply by reading his 
instruments in the above 1-2-3 order. 
This is practically the .»me thing as 
automatically shifting gears on an 
automobile, making the five necessary 
moves without thinking about them 
separately. 

This definite rule is also necessary 
to regain level flight when the plane 
has passed 45 degrees—or cross control 
—as the plane will not recover unless 
the three controls are operated in 
Stark’s 1-2-3 order. 

Before this rule was established the 
pilot flew blind, not permitting the in- 
struments to get off center. If rough 
air now caused the airplane to pass a 
45 degree bank, the pilot’s only re- 
course was to bail-out or spin-in if he 
had no ceiling. 

This installation of dual check in- 
struments, together with Stark’s 1-2-3 
method, seems to be the ultimate in 
blind flying safety. The comfort and 
easy vision of the pilot also contribute 
greatly to the accurate maneuvering 
of the ship under low visibility. 

The next step will be the perfection 
of automatic controls that will*not only 
stabilize the ship but which will main- 
tain a given altitude and a predeter- 
mined course. 
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How to Start an Aero Club 


by T-2008 
PART II 


Further useful and profitable information on the organization and 


management of amateur flying clubs. 


“as is,” and some of them “as 

was,” let us discuss the $10 an 
hour estimate. Please notice that I 
have so far mentioned very little about 
organizing the club. 

The estimate of $2.25 an hour for 
gas and oil seems high, but one should 
remember that one hour flying instruc- 
tion means an average of one hour 
and 20 minutes elapsed time, counting 
engine idling and necessary test flights. 
Nevertheless, by the use of a small air- 
plane and a 60 h. p. engine one can 
get along with a rate of $1.25 an hour, 
—where gas costs are reasonable—and 
by cutting down idling to a minimum. 

Hangar rent, on the basis of 300 fly- 
ing hours per year, is exorbitant at the 
rate of $1.35 per hour. Perhaps at A1lA 
airports near a large city a small train- 
ing plane would cost $35 or so a month 
for storage, but a small plane should 
cost no more than $15 per month at 
the average airport. 

The 300 hour year seems like a small 
amount of flying but an active club, 
flying their ship at 500 hours a year, 
will cut down their flying-hour rate for 
storage to about 45 cents. Bear in 
mind that a hangar need not be heated 
in winter, except enough to warm up 
the engine and airplane before it is to 
be flown or worked upon. 

By the way, a modest hangar-garage 
for a small plane may be built for 
about $250. Investigate this opportun- 
ity to save money in the long run. At 
large airports, of course, the erection 
of such hangars is usually prohibited, 
but not when you’re flying from a 
private pasture. 

Mechanical service may cost nothing, 
if your club members are competent 
mechanics. When a club becomes large 
enough, it generally uses a mechanic 
from outside the club, and this appears 
to be the most satisfactory method. 

For a small, struggling club that has 
its own mechanics, let us put down this 
charge for mechanical service as 
“zero,” but allow a certain cost for 
engine overhauls and minor repairs. 
It seems a high rate, $50.00 for engine 
overhaul and minor repairs for every 
50 hour’s flying time. Let us say that 
at present rates for ship service and 
for a small engine that 60 cents would 
be more like it. 


H AVING discussed the flying club 


HE next item, “minor airplane 
= repairs not covered by insurance,” 
depends upon the care the flying mem- 
bers take of their ship. With a small 
$1500 ship, the repairs not covered by 
insurance would be about 90 cents per 





-_ £4. 





Once again we the y of 
working members who will really get their 
hands dirty. 


flying hour; but where a small club 
carried no airplane insuranee the large 
items of destruction must be figured in 
and these might boost this 90 cents up 
to $1.25 which we will let stand. 

“Miscellaneous,” we’ll put at 10 cents 
per hour. 

Depreciation reserve on a very small 
ship should be figured on the basis of 
a new plane after 1100 flying hours, 
and with a $1500 ship we find that 
$1.35 put in the bank for each instruc- 
tion hour should insure a new ship 
when the old one is worn out through 
average wear and tear. Our revised 
schedule then, may be— 


HOURLY FLYING EXPENSE 


I I iss cctenereaniaitecniibacecnedin $1.25 
REESE eee ea ea 45 
Mechanical service....................--+.++-- 00 
Engine overhauls and Minor 

RENE Ee ae oe -60 
NE BD icniccsnisnciebiccecsincann 1.25 
TC eee eta 10. 
Depreciation reserve.................00+ 1.35 


Total hourly charge for use of 
I a ctieittsscncsicecsnathacation $5.00 


Notice that I have said nothing about 
the use of a hired instructor—a pro- 
fessional pilot. This is something 
desirable but not always necessary if 
care is selected in picking out some one 
who will instruct without charge. At 
present, any number of good pilots 
would like to keep their “hand in” and 
instruct free for that privilege. There- 


fore, the $5.00 an hour charge seems 
reasonable. 


OME manufacturers of airplanes, 

suited for club instruction, placé 
the figures at $3.10, others go as high 
as the first quoted $10.00. The $5.00 
estimate of mine can certainly be 
lowered by using a private field and 
erecting your own garage-hangar, by 
having the use of a good shop and a 
good mechanic or mechanics in the club. 

A YMCA or similar organization is 
a good place to start the ball rolling. 
Gather ’round you about 10 willing and 
enthusiastic workers—a notice on the 
bulletin board will do. It will seem 
cruel, but practical, when I say that 
the jobless fellow will not make a 
helpful club member. 

Decide whether you want nothing 
but flying members or whether you will 
admit sustaining members also, such as 
members’ friends, parents or other 
relatives who have no desire to fly but 


want to do their bit. Try to 
include some good mechanics. 
Also try to get a lawyer. He can 


show his willingness to do something 
by drawing up articles of incorpor- 
ation. Ajl chip in $2.50 to start the 
ball rolling. Once incorporated, have 
your member who handles publicity, 
phone to the city editor of all local 
newspapers and say, “I represent the 
So-and-So Aero Club, Incorporated. We 
have organized the club to give flying 
instructions to our members, to boost 
private flying in this town. We are 
starting a drive for new members. To 
show we are not asking favors we have 
put a paid ad in your paper calling 
for prospective members. Our presi- 
dent’s name in So-and-So, and the rest 
of the officers are all connected with 
local industries.” 

The subsequent newspaper notice 
wil] call attention to your ad, which 
might be worded this way,— 

“Fly at little cost with the So-and- 
So Aero Club. We can take no more 
than 10 new members who are good 
workers, and who want to become pilots 
and part-owners of an airplane at 
very little cost. We investigate you 
and you investigate us. Address So- 
and-So Aero Club, address * 


Your three member committee on 
membership investigates each appli- 
cant personally. The “no more than 
ten new members” crack is the best 
way to keep idle replies from cluttering 
up your mailbox. Take in twenty if 
you need to. 

Your dues should be about $1.50 
a month until you know what your 
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club-room rental, stationery, postage 
and other charges will come to. Explain 
things to the new members. When 
you have the makings of a new club,— 
deeide whether you will build or buy 
an airplane. Look over the used-plane 
market in your vicinity and also your 
club’s ability to appraise the value of 
a used plane. At this stage it might 
be a good idea to let the local editors 
know that you would appreciate the 
assistance of one or two bona fide 
pilots who have their transport licenses, 
to act as sponsors for your club. Do 
not neglect to also notify your local 
“Exchange Club” unit, as this club is 
a real booster to aviation in deeds, not 
words. 

If. you decide on a new plane, either 
fly-away or to build yourselves, read 
the ads in this magazine and send 
away for all the literature you can get. 
In building an airplane of small size, 
superhuman skill is not required; but 
half of your members should have some 
mechanical ability. If you buy a ship 
already built, either new or used, the 
most equitable manner of distributing 
ownership is by shares. 

Say you have twenty members. An 
$1800 airplane would be about $100 
investment for each of these members 
and each member is required to invest 
$100 as his initiation fee for becoming 
a new flying member. Upon the mem- 
ber’s resigration, an applicant for 
membership may buy his share. Only 
flying members can receive instruction. 
Theoretically, all depreciation reserve 
tunds on hand, plus value of plane at 
that instant will equal value of shares 
held by members. 

Your lawyer member should be busy 
in the meantime, arranging to have the 
treasurer bonded against his own pos- 
sible dishonesty or the dishonesty of 
others, as $2,000 in the treasury is 
bound to attract the notice of dishonest 
and scheming individuals. A clubroom 
might be “borrowed” fromm the YMCA, 
the American Legion, the Exchange 
Club or else use the hangar where the 
airplane is stored. 

In building an airplane, it is usually 
best to dispense with the share system 
of initiation fee and assess every 
member for the cost of material. 
Remember, that in building an air- 
plane, the cost of storage will continue 
for several months before any instruc- 
tion can be given in the finished ship. 
The club could give a dance or some 
such social function to raise the cost 
of the engine, but I recommend against 
this. 

Small shares may be taken out for 
the engine to enable the club to buy it 
outright as soon as it is needed, and 
‘these shareholders may be reimbursed 
by cutting the cost of instruction to 
them. That is,—with a built-up air- 
plane, which would be rather inexpen- 
sive and where the proper instruction 
charge to members might be $3.50 an 
hour; $3.00 an hour could be charged 
these contributors until the difference 
has paid for their contribution, and 
$3.75 might be charged the other 





The Luke Memorial 


(See inside front cover) 

















N memory of Lieut Frank Luke, 

Jr., the “Balloon Buster,” the 
American Legion is planning a 
$1,000,000 home to be erected in 
Phoenix, Ariz. The plaque shown 
above is to be mounted within the 
building on its completion. Phoenix, 
was the home town of the “Balloon 
Buster.” 











members. Don’t give too large a “cut 
rate” as this will deplete the club funds 
too quickly and fail to provide for the 
growth of the reserve funds. 


OCIAL dués for membership should 

be kept separate from aviation 
dues, and these dues should pay for 
club house (but not shop or hangar) 
rental and for other like incidentals. 
Here you will find the services of an 
accountant, who is also a member, a 
great help, in fact, a lawyer and an 
accountant are as valuable to the club 
as any mechanic. 

Where it is not possible to hire 
mechanical work done or where the 
club is building its airplane, all mem- 
bers should be required to contribute 
a minimum number ef hours per month 
in doing something useful. A fine of 
5e an hour for failure to furnish the 
required minimum was used by one club 
and nobody kicked. 

The roster of officers of the club 
might read somewhat as follows :— 
President Vice-President 


Secretary Treasurer (Accountant) 
Counsel Financial Secretary 
Club-pilot Chief Mechanic 


Operations Manager 





The president and two of the next 
ranking officers appoint committees. 
The Club-pilot appoints his assistant. 
The Operations Manager keeps record 
of time turned over to him by the pilot. 
The Chief Mechanic appoints his rig- 
ger, engine foreman and line chief. 
The officers may be prone to “let 
George do it” but that indicates that 
the members have voted for the wrong 
officers. 

The Club-pilot is obviously neces- 
sary. He is the instructor and club 
sponsor, the Dutch Uncle, who will 
turn out pilots from among the club 
members who are competent, in turn, 
to instruct. But this is usually a long 
way off. 

In casting about for such a man, the 
sources of assistance for aero clubs 
previously mentioned in my first 
article, might find a good pilot who 
will be willing to instruct without 
charge or for only enough to pay his 
own insurance premiums. Do not ask 
headquarters in Washington for names 
as they are not as familiar with the 
local situation as the local Department 
of Commerce Inspectors, or the Army 
or Navy Reserve Corps headquarters. 


| AM not an advertisement solicitor, 

but I have unbounded faith in news- 
paper or magazine ads — especially 
these days; and a well worded ad, plus 
a ’phone call to the newspaper’s editor, 
should get you somebody competent to 
instruct. If he has held an instructor’s 
certificate from the Dept. of Commerce 
in addition to his Transport license, 
then you may have confidence in his 
instructing ability. Nevertheless, ask 
him if he minds your investigation of 
his honesty and past record. If he’s 
the right kind he’ll be glad you are 
taking him seriously. 

To the cost of flying training, which 
I have outlined above, must be added 
the cost of having this instructor. If 
he is a good one he will be the cause 
of reducing “repairs” and “depreci- 
ation reserve.” The savings won’t com- 
pensate for the cost of his services,— 
but better pilots are likely to be turned 
out. 

When a good member-pilot is turned 
out, he may instruct the other club 
members free of charge,—although I 
would like to call attention to reason 
No. 15 why one club blew up, and warn 
you to be careful that reason No. 8 
doesn’t occur in your club. 

And now we must consider the laws 
governing flying clubs which will be 
our final worry. Investigate your state 
laws by sending to the Superintendent 
of Public Documents, Washington, 
D. C., for Aeronautics Bulletin No. 18, 
“Compilation of State Laws.” The 
price is 15 cents. This will give you 
the dope on amateur flying and whether 
you will be allowed to fly a home-built 
plane. 

It is a very good plan to have from 
six to ten interested men start the 
ball rolling and to layout definite plans 
before trying to get new members. 
This makes it much easier to carry on. 
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A German Air-Yacht for Americans 


This remarkable German amphibian combines the best points of American and German engineering 
practice and is built according to American standards, mostly with American materials and equipment. 


HE HE-57 is a six-place cabin 

amphibian flying-boat powered 

with a Pratt & Whitney Wasp 
425 h. p. engine mounted as a tractor 
in a nacelle above the hull. 

It is a high wing monoplane with 
the lines of the cabin fairing into those 
of the wing. The high wing is braced 
to the sides of the boat hull by steel 
struts under each wing panel. Attached 
to the wing bracing, is a wing float for 
additional lateral stability on the water. 


The landing gear is attached to the 
side of the boat and is raised or low- 
ered by a simple hydraulic mechanism. 
For landing, additional safety is in- 
sured by an automatically self-locking 
mechanism below. 


The cabin is exceptionally large and 
roomy and, if desired, another passenger 
or two can be comfortably carried. 
Duralumin and Duralplat are the chief 
materials used in the boat construction 
with some of the highly stressed parts 
of steel. 

The plane was designed and con- 
structed at the Ernst Heinkel Flug- 
zeugwerke, Warnemiinde, Germany, 
under the direction of Dr. Ernst Hein- 
kel. An American engineer, Mr. 
Richard M. Mock, supervised this work 
at the Warnemiinde factory. Thus, it 
can be seen that engineering informa- 
tion and facilities both in the United 
States and in Germany were available 
in developing a design utilizing the 
best features of both. 

The useful and payloads of the 
“Heron” are exceptionally high for a 
single engine amphibian of its power, 
while the performance both in the air 
and on the water is commendable. Un- 
like most cabin planes with high en- 
gines, the longitudinal stability with or 
without power and with various centers 
of gravity is exceptionally good. 


T THE rear of the cabin is a bag- 
gage space near the entrance door 
while at the left side is a compartment 
containing a toilet and a wash stand. 
The Heron was designed and built in 
Germany with mostly American mate- 
rials and all American accessories that 
are apt to require minor service or re- 
placement later. These include an 
American Wasp engine, Eclipse starter 
and generator, Exide battery, Bendix 
wheels and brakes, Standard Steel 
propeller, Parker fittings, Aero Supply 
pumps, valves and engine accessories, 
Pyrene pressure type fire extinguisher, 
oil-draulic oleo shock absorbers, and 
American Pioneer instruments. 

The stress analysis and technical 
data were prepared in accordance with 
the requirements of both the U. S. 
Department of Commerce and the 





The “Heron” HE-57 Amphibian built in Germany of American materials. 


“Deutsche Versuchsanstalt fiir Luft- 
fahrt” (German Aeronautic Research 
Laboratories, usually called the DVL). 
As a result, the plane far exceeds the 
minimum safety requirements of either 
set of regulations as in some ways 
those regulations differ greatly. 

In addition to the amphibian gear, 
which in itself is a great safety fea- 
ture, the boat hull is built entirely of 
metal with all gasoline lines outside, 
and engine located so that in the case 
of a crash it would cause the least 
amount of damage. 

Remote control fire extinguisher, life 
preservers, non-shatterable glass win- 
dows, safety belts, etc., are provided as 
standard equipment. In the event of 
an emergency, there are five possible 
exits from the boat. 

The boat hull is divided into three 
watertight compartments, each sepa- 
rated by watertight bulkheads. The 
forward compartment is the hold, the 
middle one contains the cockpit and 
cabin while the rear compartment is 
empty and is used only to support the 
tail of the ship. 


At THE front of the middle compart- 
ment are two seats fitted with dual 
control. The control of the right side 
can be removed, so that either two 
pilots, a pilot and mechanic or pilot 
and passenger can be carried. The 
chairs are comfortably upholstered and 
are adjustable vertically as well as 
being fitted with foot rests. 


The engine controls are mounted be- 
tween the pilots’ seats on the center 
window support member. At the roof 
of the cockpit and between the pilots 
are the auxiliary engine controls such 
as nose shutter, carburetor intake 
heater, engine nacelle fire extinguisher 
and the remote control for the gasoline 


valve. Also on the same assembly are 
mounted controls for the electrical in- 
ertia starter and booster buzzer coil. 

At the left side of the cockpit, in the 
roof just above the pilot’s line of vision, 
is a fitting on which is mounted all of 
the electrical switches, electrical fuses 
and other electrical controls that are 
necessary for use, 

The control system has a single con- 
trol column between the two pilots’ 
seats and an arm that may be swung 
right or left in front of either seat. At 
the upper end of the arm is a wheel 
control broken into segments to pro- 
vide better vision of the instrument 
board to the pilot. 

The stabilizer is adjustable from the 
pilots’ seat by a handwheel connected 
to a cable and spindle. The handwheel 
is mounted to the left of the pilot and 
is provided with an indicator to show 
the stabilizer setting. The rudder pedals 
on the left side are full plates with toe 
straps. The wheel brakes are operated 
mechanically by rotating the foot plate 
with the heel. 

Behind the pilots’ space are seats for 
four more people while at the rear of 
the cabin at one side is a small toilet 
and wash room. At the other side is 
a second baggage space and the exit 
ladder to the deck. In flight this ladder 
is carried in the cabin and fitted to the 
semi-fixed cabin exit ladder in such a 
way that it takes no additional space. 

The passenger seats are like the 
pilots’ seats in that they are of welded 
steel tubes comfortably upholstered 
with cloth corresponding to the uphol- 
stery of the cabin. Safety belts are 
fitted to all six chairs and in turn all 
six chairs are rigidly attached to the 
boat structure. 

This chair attachment at the floor is 
such that the chairs can be removed 
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quickly with little effort and no tools. 
Life preservers are contained in the 
seat cushions and are quickly accessi- 
ble by means of a Zipper fastener. 


HE boat bottom is of the two step 

design with the second step form- 
ing a “V” in plain view which allows 
the use of a water rudder incorporating 
an oleo tail skid. In cross section, the 
boat has a concave “V” bottom forward 
of the first step and a flat “V” bottom 
behind raising the tail well above the 
water when loading or at rest. 

The form of the bottom is such that 
the bulkhead frames of the step are 
mostly all alike thus simplifying the 
problem of jigs. Behind, the “V” angle 
remains the same also allowing one 
universal jig for all bulkheads. 

The structural system consists of 
lateral duralumin bulkhead frames and 
four longerons. The diagonal loads 
are carried by the smooth duralplat 
skin. The bottom is reinforced by a 
keel section, being designed with a 
replaceable rubbing strip. 

The internal structure of the boat is 
of dural while the skin is duralplat, a 
new corrossion resistant alloy devel- 
oped by the Diirener Metallwerke A.-G., 
Diiren (Germany). Dural is quite 
similar to Duralplat, except that Dural- 
plat has an outside coating of a special 
copper-free alloy that gives the mate- 
rial its corrosion resisting properties. 

The boat hull is built up entirely of 
open sections and special attention is 
paid that all sections and interior metal 
parts have been preserved properly and 
are accessible for further protection. 
All steel fittings are cadmium plated 
and all fittings for wings, tail surfaces, 
control system, engine-mount, etc., can 
be easily inspected. 

The wing is of conventional design 
having box spars with spruce flanges, 
spruce filler blocks and webs of birch 
plywood. The internal drag bracing is 
of aluminum alloy and steel tubes ar- 
ranged into a Warren truss. The ribs 
are of duralumin construction and are 
fitted with clips that permit the at- 
tachment of fabric simply to both the 
top and bottom flanges of the rib from 
the outside. 

The fabric is attached by having the 
small clips on the ribs pierce the fabric 
and a thread of stainless steel wire 
threaded through these clips. The 
wire runs parallel to the flight direction 
and is bent over at leading and trailing 
edges of the wing. 

_ The external bracing of the wings 
to the boat consists of streamline sec- 
tion steel tubes with adjustable strut 
ends. The fuel tanks are contained in 
the wings between spars and between 
the tanks and the boat a small tool box 
is built into the wing on each side. 


HE structures of all the tail sur- 
faces and ailerons are of duralumin 
covered with doved fabric. The fixed 
tail surfaces have drawn “C” section 


(Concluded on page 197) 


How the Camera Gun 
Records Hits 
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The cross-hairs are spotted square on the target. 


HOOTING with actual machine 

guns during combat practice is, of 
course, out of the question, and another 
means of recording hits and misses is 
employed—namely, the camera gun. 

In this case, a specially built camera 
takes the place of the machine gun, but 
it is aimed at the “enemy” in exactly 
the same way that the machine gun 
would be handled. Instead of deliver- 
ing a bullet, the camera records the 
accuracy of aim by photographing the 
location of the sights in respect to the 
enemy ship each time that the gun is 
“fired”. 

As shown by the accompanying 
picture, the point at which the two 
cross-hairs intersect is exactly the 
point at which the theoretical bullet 
would hit. In this case it would be a 
fatal hit because the point of inter- 
section lies exactly on the cockpit of 
the enemy machine. 

Of course, the pilot getting in a fatal 
shot first is the victor, and to insure 
that he is the first, the stop watch dial 
is also photographed at the instant that 
the exposure is made. The stop-watch 
photo gives an unfailing and undis- 
puted record of victory or defeat in 
the case of a dispute between rival 
pilots. 





New Design in Parachutes 


N AUSTRIAN inventor believes he 

has at last found a fool-proof par- 
achute. Its principal feature consists 
of four light steel blades which lead 
from the peak of the parachute and 
tend, when the ’chute is closed, to open 
it. The parachute is kept closed by 
two tapes sewed to the rim of the hole 
in the peak and connected by a simple 
lock. 

The taper of the lock is connected 
with the wearer of the parachute by a 
cord shorter than that which con- 
nects him with the parachute itself. 
The moment he jumps, therefore, the 
taper is drawn out by the weight of 
the pilot or passenger, the lock opens 
and the steel blades, acting as umbrella 
stays, spread out the parachute. 

Joseph Aschner, the inventor, has 
tested the ’chute under many different 
conditions at Vienna, and pronounces it 
a complete success. 











This and That 


By T-2003 











fanaa you address the Fokker Com- 
pany in Holland you find that they 
are called the N. V. Nederlandsche 
Vliegtuigenfabriek (Fokker), Rodin 84 
Amsterdam. 
a *” ” 
A*® ability to handle sailboats well 
is of immense value to the lad who 
is learning to fly. 
*x ~ * 
$y ROROCASTING companies invari- 
ably put their star announcers to 
announce aviation events, who do the 
job horribly in comparison with the 
many available lads in the flying game 
who do much better broadcasting when 
they get the chance. 
x - ” 
A=ur flyers look on observation 
pilots and observers as the possible 
real heroes of the next war, as they 
will have to go out unescorted and 
alone, get the hot info and streak for 
home without stopping to fight back. 
te * *” 


"THE fiercest of all birds, the crested 
harpy of South America, is not used 
on any insignia of a service or civil 
flying organization. Neither is the bott 
fly, the fastest of all flying insects. 
* » x 


Gone school teachers, but only a few 
to be sure, use airways strip maps 
in teaching some forms of geography. 
* - ” 
EW YORK and Chicago taxi 
drivers rarely know the route to 
the Commercial Airport. 
7 » * 


ALONG airways, during bad weather, 
or when the visibility is otherwise 
poor, you should keep to the right of 
the course. 
~ - * 
AN® number of good pilots will admit 
having fallen asleep at the controls, 
at one time or another. 
* ~ a 
HE “good old flying instinct” is a 
lotta hooey when you’re trapped in 
a fog. Instrument flying ability is the 
only thing to pull you through. 
* * ~ 
N the movie “Hell-Divers” all scenes 
showing the arresting gear which 
slows down planes landing on the car- 
riers’ decks were deleted or carefully 
blocked out. 


* * * 


HUNDREDS of towns think they are 

air-marked because they were five 
years ago,—but the paint has mean- 
time faded so the name of the town 
can’t be read from the air. (Wake up, 
you local Aero Clubs.) 


* ” * 


BEITISH R. A. F. pilots who have 

made at least 100 successful land- 
ings on the deck of an aircraft carrier 
are enrolled in a “club” known as the 
Perch Club, whose insignia is a perch 
(fish) complete with landing gear and 
tail skid. Why the perch? From the 
motto on the insignia—‘‘Perchance”. 
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Stop, Read and Think 


by A. L. BREWSTER 











VER hear the story about the avia- 

tion inventor? It seems that a 
member of the inventive gentry made 
up his mind that the present specie 
of airplane engine eats up a lot too 
much gas and he decided to manufac- 
ture a gas-saving device which would 
decrease the fuel consumption of any 
known or unknown engine. 

Well, he experimented and experi- 
mented, made gadjets and threw them 
away, stopped eating and shaving— 
and then—one day he leaped out of 
his work shop with a _ supercharged 
shout of triumph and fastened a queer 
looking doo-dad to the rusty motor 
of his moth eaten biplane. 

“There!” he announced grandly to a 





crowd of wondering neighbors. “There 
is a device which will revolutionize 
aviation! Will it decrease the con- 


sumption of fuel 25% or 50%? No! 
It will decrease the consumption of 
fuel 150%!” 

Shaking with excitement he warmed 
the motor until five of the eight 
cylinders were firing, then took off and 
soon proved that his device was really 
a success. Yes sir, his old motor 
actually used 150% less fuel than be- 
fore. What a thrill! 

What’s that you say? Why aren’t 
these gas-savers on the market now? 
Well you see they weren’t a complete 
success after all. The trouble was that, 
with a motor saving more gas than it 
used, a plane equipped with one of the 
gas-savers had to be brought down 
every so often so the pilot could drain 
the extra fuel out of the tanks. 

* * * 
AVE you stopped to think how 
aptly that low winged racer that 
won the Thompson Trophy Race at 
Cleveland was named? You know what 
a humming a bumblebee sets up, and 
how he can streak it? Well compare 
him with that GEE BEE BUMBLE- 
BEE that carried off the honors. 
* * * 
VERY day improvements are being 
made in parachutes. Their weight 
is being cut down, they are being made 
more comfortable to wear, more certain 
to open, cheaper to buy, etc., etc. For 
a change, how about somebody produc- 
ing a pill which swallowed by a pilot 
whose ship is spinning down with the 
controls locked and the wings about to 
strip off, will give said pilot courage 
sufficient to casually amble over the 
side, calmly count ten before pulling 
the rip cord and then languidly survey 
the landscape while his ’chute carries 
him toward a nice deep lake. 

OME similes: (1) As airworthy as 

a pre-war plane with loose fabric, 
cracked struts, six scored cylinders and 
frayed control wires. 

(2) As safe and sane as a down- 
wind takeoff in a 40 mile gale with a 
missing engine and a concrete hangar 
dead ahead. 





Further Details of the Heinkel Monoplane 











Side elevation of the Heinkel monoplane showing its long tapering fuselage. 


oe bene sane monoplanes were a very 
noticeable feature of the landscape 
at the European contests held last sum- 
mer, both in respect to their remark- 
able performance and the number of 
the ships exhibited. 

We have had so many inquiries from 
readers about these ships that we have 
decided to give a more fully detailed 
account of them than could be incorpor- 
ated in the story “Jumping Them Off 
the Grass,” that appeared in a recent 
issue of P. A. Evidently, these queries 
were from our scale model builders who 
desired to make replicas of this ship. 

To begin with, it is a tapered wing 
monoplane of the low wing type, dis- 
tinguished by its unusually long slen- 
der fuselage and the arrangement of 
the pilot and passenger compartments. 


The body design follows the open-cock- 
pit type, but both the pilot and the 
passengers are protected by a very low 
narrow monitor or cage that just 
passes over their heads. Windows in 
the monitor give excellent visibility. 

Its remarkable performance, quick 
takeoff, steep climb and wonderful 
speed range are due to the use of wing 
slots at the leading edge of the wing 
and interconnected flaps that run along 
the trailing edge of the wing. During 
the trials, this ship showed a speed 
range of four-to-one, a most remark- 
able variation. In short, if the top 
speed were 140 m. p. h., then it could 
land at 35 m. p. h. by aid of the slots. 

The power-plant consists of an in- 
verted “Gipsy” engine of the air-cooled 
type. 
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Dimensioned drawings of the Heinkel monoplane, a very original type of design. 
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Frank Hawks’ New “Sky-Chief” 

















ND here we have a good look at 

Lieut. Comdr. Frank Hawks’ new 
all-metal Northrop monoplane in which 
he hopes to establish new world’s fly- 
ing records. 

It is interesting to note the method 
adopted in filleting the whole chord of 
the wing into the fuselage to avoid 
wasteful eddy currents at this point. 
This, alone, should greatly increase the 
speed over that obtained by the more 
usual method of leaving a gap between 
the body and the roots. 

It is equipped with a 700 h. p., 14 
cylinder, double-banked Wright Whirl 
wind engine, the first double-banked 
engine developed by the U. S. Navy 
engineers. It is known as the Wright 
G-I-R-1510. 

Double banking air-cooled cylinders 
is nothing particularly new for it was 
practiced on the Gnome, R. E. P. and 
Anzani engines many years ago. How- 
ever, this may seem novel to new com- 
ers in aviation because this method of 
increasing output has been laid on the 
shelf for a long time. 

By double-banking, the power is 
practically doubled without increasing 
the diameter or nose resistance of the 
ship. It increases the complication to 


Left. The all-metal 

“Sky-Chief” belong- 

ing to Frank Hawks. 

Below. The double 

banked “Whirlwind” 

engine in the Sky 
Chief. 





some extent as two crank-throws are 
employed instead of the single crank 
of the single row engine. The mani- 
fold connections are also more compli- 
cated, and on the whole, the method is 
not altogether desirable except for spe- 
cial conditions where an unusually com- 
pact engine is desired, as for racing. 

A double banked radial engine al- 
ways has an even number of cylinders 
while a single banked radial has an un- 
even number, such as five, seven or 
nine cylinders. In the present case, 
the double banked Whirlwind consists 
of two seven-cylinder radials mounted 
tandem on a double throw shaft. 








Chrysler Takes to the Air 








UST to expedite service on Chrysler 

replacement parts, the Chrysler 
Parts Corporation have entered into 
an arrangement with the Western Air 
Express to make delivery by air. This 
reduces the time of delivery from days 
to hours and is therefore a great step 


forward toward gaining the car owner’s 
good will. 

Maybe, in the course of time, this 
service will be so extended that ser- 
vice planes will chase up stalled cars 
on the road and give them the neces- 
sary first-aid treatment directly. This 
would be service, I’m here to tell you. 





Here, they’re loading the plane with spare parts for Chrysler cars. This saves much time over 
. previous methods of distribution. 


Radio Effects a Rescue 

RADIO rescue in mid-air which 

parallels the thrilling stories of 
radio rescues at sea was told in recent 
press dispatches from San Diego, Calif., 
describing the plight of two Navy flyers 
who were stranded for hours high above 
the earth by fog and darkness. The 
two were part of a group of planes 
from the North Island Naval Air Sta- 
tion which were participating in Naval 
Day maneuvers when fog _ suddenly 
swept in. The others managed to land 
though four crashed in doing so. 

The last two planes continued grop- 
ing through the fog, hoping to glimpse 
a landmark, until Naval officials 
figured their gas would keep them up 
only 20 minutes longer. 

At the request of the Navy, the 
United Air Lines instructed its plane 
dispatchers to get in touch with Trans- 
port Pilot Charles F. Sullivan who was 
flying in the vicinity. Talking to Pilot 
Sullivan over his Western Electric 
radio-telephone, the dispatchers directed 
him towards the missing planes and 
told him to guide them to safety before 
landing his passengers. 

Sullivan located the planes and, 
blinking his landing lights, spelled out 
to the Navy flyers the words, “Follow 
me”. He then guided them to the 
abandoned Camp Kearny airport which 
was ringed by hundreds of automobiles 
with headlights blazing. The Navy 
planes landed safely and the transport 
ship continued on its way. 





Wants Glass-Bottom Planes 
N ANY valuable suggestions have 
+ been received from the suggestion 
cards which are given passengers. 

Some, however, indicate travelers’ 
lack of understanding about mechanical 
restrictions of airplanes. One pas- 
senger wrote: “Overnight service be- 
tween Chicago and New York with 
Pullman berths.” 

A Cleveland passenger wrote: “Put 
windows in the floor so you can look 
directly down, the same idea as glass 
bottomed boats.” 





‘A Leap in a Cylinder 
ROFESSOR Piccard’s stratosphere 
adventures, American triple para- 

chute leaps and endurance flights are 
recognized as unusual aerial feats. But 
one of the most curious yet conceived is 
that of the Danish parachute expert, 
John E. Tranum. 

This young daredevil is making ex- 
tensive preparations to leap from a 
plane at a height of 10,000 feet, while 
encased in a bullet-shaped aluminum 
cylinder fitted with celluloid windows. 
After the projectile has reached ap- 
proximately 5,000 feet, the daring pas- 
senger will release himself from the 
cylinder and complete the descent by 
parachute. Tranum reports that he re- 
ceived his inspiration for the dramatic 
stunt from the late Harry Houdini. 
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A Revolutionary Engine Design 


by HANS KUTSCHBACH 


Berlin Correspondent of PoPULAR AVIATION. 


A most unusual solution of the valveless two-stroke cycle principle which 


HILE the great majority of 

modern gasoline and. oil 

engines operate on the four- 
stroke cycle, it is well known that the 
two-stroke cycle engine would be by far 
the more desirable could certain me- 
chanical details be solved in the two- 
stroke. 

In the first place, there is a work- 
ing stroke every revolution per cylin- 
der with the two-stroke engine while 
the working strokes of the four-stroke 
type occur only at alternate revolu- 
tions. Thus, the same size cylinder in 
the two-stroke engine theoretically 
produces twice as much power as the 
four-stroke type and this is a great 
advantage if the mechanical details can 
be worked out. 

The Michelmotor Company, Ham- 
burg, Germany, claims to have solved 
this old problem very satisfactorily and 
by simple means. These two-stroke 
engines develop much more power per 
unit of displacement than any other 
engine built to date, it is claimed. 

This Michel engine, working on the 
two-stroke principle, is provided with 
separate scavenging pumps and the 
pistons are connected to three crank- 
shafts as at (A-B-C) in the accom- 
panying picture. It will also be seen 
that three cylinders are provided per 
unit with the inner ends of the cylin- 
ders opening into each other, a three- 
cylinder “star” arrangement that is the 
reverse of the standard radial engine 
grouping. 

There are not any novel features in 
the cylinders, pistons nor crankshafts 





Fig. 1 
The coupling triangle. 


seems to be thoroughly practical. 





Section showing how the three cylinders open 
into one another at the inner end. 





The completely assembled two-stroke Michel 
motor, ready for operation. 











Fig. 2 
Longitudinal Section 
Sectional views through the two-stroke Michel motor showing interior mechanism. 


within themselves, but there is decided 
originality shown in the method of 
transferring the torque from the two 
upper crankshafts to the main bottom 
crankshaft, the latter acting as the 
main driving shaft of the engine. This 
is quite unusual and deserves special 
attention. 

As shown in the longitudinal eleva- 
tion, additional cranks are provided at 
the right-hand ends of the crankshafts 
and these are coupled tegether by the 
so-called “coupling triangle” which 
will be seen from the cross-section. The 
three connecting rods forming the 
coupling triangle have no dead centers 
and motion is transmitted from one 
crank to the other with all the certainty 
of gearing and yet without difficulties 
that attend the use of gearing. The 
drive for the fuel pump is shown at the 
top of the longitudinal section at (H) 
and this pump is connected to the coup- 
ling triangle. 

Successive angles between the cylin- 
der cranks are the same on all of the 
cylinders, but the angles between the 
coupling cranks and the cylinder 
cranks of the odd star cylinder group 
(next to the coupling) are not the same 
at all points in the revolution. They 
are arranged so that the lower (ex- 
haust) crankshaft is set ahead of the 
two upper crankshafts. This angular 
setting is of great importance in regard 
to the scavenging process and the par- 
ticular advance angle of 24 degrees is 
the angle that has given the best scav- 
enging results in practice. 

It is difficult to obtain effective 








Fig. 3 
Cylinder Shafts 
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scavenging of the ordinary single- 
piston two-stroke engines, but in this 
case effective scavenging is readily ob- 
tained where two pistons enter the 
same combustion chamber. In the pres- 
ent construction, the air is delivered by 
the scavenging pump into the spaces 
(S), these spaces acting as a receiver 
and providing the ducts to the inlet 
ports. 

For clearness, the exhaust ducts are 
marked (E-E) while the water spaces 
are marked (W). Since the inlet ports 
are opened and closed by the two upper 
pistons, the exhaust ports are con- 
trolled by the lower piston, the passage 
of the scavenging air through the cyl- 
inders being quite direct. But as the 
upper and lower pistons are out of 
phase, this enables the advantage of 
direct flow to be exploited still further 
as will be seen from the resulting cycle 
of operations. 

It is interesting to note that there 
are virtually three pairs of dead cen- 
ters, the inner and outer dead centers 
(of the upper and lower pistons) and 
that pair at which the volume enclosed 
by the three cylinders has its maximum 
and minimum values. At the end of 
the working stroke of the lower piston 
there is a period of 32.6 degrees dur- 
ing which the products of combustion 
are released to the atmosphere under 
their own pressure. At the end of this 
period, the inlet ports open and scav- 
enging takes place. 

This continues through 76.3 degrees, 
at the end of which the exhaust ports 
are closed by the lower piston. Beyond 
this point there is a further period of 
15.8 degrees during which the inlet 
ports remain open, allowing the pres- 
sure to rise in the cylinders above that 
prevailing in the air receivers. In 
other words, there is a super-charging 
action which precedes the compression. 

The pressure in the combustion space 
is greater than atmospheric at the clos- 
ing of the inlet ports, thus, in addition 
to very efficient scavenging by the 
“through air”, the charging of the cyl- 
inders is also brought about satisfac- 
torily. 





Showing the coupling triangle mounting which 
serves to synchronize the shafts. 


What is the Age of a Model 
Builder? 





Walter Adams, chief pilot of the National Air 

Transport, and a noted authority on aviation, 

has always built models even up to the present 
ay. 

LTHOUGH model building and fly- 
Lf ing has been largely in the hands 
of the youngsters during the past few 
years, yet it was originally deemed a 
sport sufficiently deep and engrossing 
to engage the attention of men con- 
siderably above childhood’s hour. This 
was largely due to the fact that the 
old-timers of 1909-1910 gravitated to 
building full size ships as soon as they 
had mastered model building and 
flying. 

And right here, we wish to make 
the statement that model building and 
flying is in no way beneath the dignity 
of a full grown man and many of our 
male adults have discovered this fact 
during the last few months. We are 
hearing from more and more men who 
are taking up model building and ex- 
pect to hear from many more during 
the next year 

And for those of you older fellows 
who will listen, let us say that building 
a good model takes just as much or 
many brains as playing contract 
bridge, golf or penny-ante. Come in 
and give this airplane model game a 
try, and we are certain that you will 
find it a most fascinating pursuit. 

One of the most successful model 
builders that we know of, is well past 
the age of sixty. His models are the 
acme of precision and good workman- 
ship. And then there are any number 
of men between 25 and 50 years of age 
who are turning to the game with 
eagerness. 3usiness men, physicians, 
lawyers and all the whole kit-and 
kiboodle of trades, professions and 
pursuits. 

And let us tell you that there is no 
thrill comparable with the thrill of 
having your first model fly away on an 
even keel! It well repays all of the 
labor and cussin’ spent in building it. 
And for those of you who love to tinker 
and build things, there are but few 
products of the home workshop that 
give as much pleasure as a well fin- 
ished and lifelike scale model. 


Extremes! 

IX airplanes of a California Na- 

tional Guard Observation squad- 
ron recently enjoyed the unique ex- 
perience of flying at a height (or 
depth) of two-hundred thirty feet be- 
low sea level! On the same flying ex- 
cursion they also flew over and photo- 
graphed the highest mountain in the 
United States, Mount Whitney, which 
towers 14,496 feet above sea level. 

Not only did they experience ex- 
tremes in altitude, but also in tempera- 
tures for, as they crossed the mountain 
at an altitude of 14,800 feet, their 
thermometers registered 10 degrees 
below zero. In Death Valley, which is 
276 feet below sea level, a temperature 
of 120 degrees F. is often registered. 

It was in Death Valley where the 
flyers, cruising along fifty feet from 
the bottom, made the lowest-flying 
record, in point of altitude, that can 
be made. 


A New Dynamometer 
Test-Stand 
A NEW type of transmission dyna- 
f mometer has recently been devel- 
oped for testing aviation engines, by 
the Farrel-Birmingham Company. 

It does not absorb the engine power 
within itself, as with the Prony or 
electric brakes, but simply indicates 
the amount of power that is being ab- 
sorbed by some outside mechanism. The 
present dynamometer has a capacity of 
1,000 h. p. at 1,000 R. P. M. and can 
be used for higher outputs at higher 
speeds. 

The design is based upon the prin- 
ciple of reaction forces between the 
housing and the teeth of the gears 
within the housing. It carries two 
pairs of gears arranged so that driv- 
ing and driven gears are in alignment 
while there is a lay-shaft offset from 
the main shaft. The torque reaction 
on this lay-shaft is then easily mea- 
sured from the torque arm. 

3y this means, it is possible to test 
a geared engine where the engine runs 
at a higher speed than the propeller, 
and again, either the propeller or a 
friction brake can be used for loading 
the engine. 





The Farrel-Birmingham dynamometer designed 
for testing aviation engines. 
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Tips on Cross-Country Flying 


by FREDERICK S. ANDREWS 


Off the course and on again! Many a good pilot has got all tangled up in his bearings by his failure 
to observe a few simple rules. Here is how to find yourself. 


66 EE, it doesn’t look right, but 
(5 maybe—” 

And then you fly along some 
more hoping that some place that you 
really know turns up—and soon. Es- 
pecially if the weather is thickening or 
the gas is running low. Or you are 
just getting along in your solo, have 
taken off for a few figure-eights and 
by the time you have lifted your little 
training plane to 2000 feet you dis- 


cover you're over country you never 
saw before. And ain’t that a helluva 
feeling? It’s hard to say which is 


worse, being lost on a cross-country or 
on a local hop. 

Lay the 
to carelessness, the second to in- 
experience. If you find yourself? Let’s 
hope you do it through using the bean 
and not through dumb luck, for in the 
former case you will have learned 
something and learning things means 
adding to your aerial education, some- 
times without cost, which is swell. 


The reason for being lost? 


first 


If you’re taking instruction at so 
much per hour, then let’s hope your in- 
structor is conscientious enough to re- 
mind you to always keep your location 
in mind. Most of ’em do. But suppose 
you’ve passed your tests and got P-a- 
couple-thousand license number and 
you’re imbibing the art and science 
yourself in your own or a rented plane. 
What to do? 


N Y FIRST advice is not to get rat- 
iv tled. Remember, you aren’t lost, 
it’s your airport that has wandered 
away, and it’s necessary to bring that 
airport back in sight. Don’t flounder 
around. Fly for five minutes in one di- 
rection, turn right angles and fly for 
five minutes, then right turn again, and 
30 forth, until you’ve flown a square 
course. Meanwhile look on either side 
carefully and thoroughly. At the same 
time, don’t forget to look directly ahead 
or directly below, for many a pilot has 
been horribly lost while smack over 
his home field. 

If your effective visibility is about 3 
miles and your airspeed is 60 miles per 
hour, you will have seen everything 
inside your closed course, a considerable 
amount outside of it, and will have 
covered about 100 square miles with 
your eyes. If that doesn’t fetch it, fly 
up into the wind for ten or fifteen 
minutes and start another five mile 
square course. Meantime, try to keep 
some landmark in view all the while, a 
gas tank, a pond or a large bright white 
or yellow patch on the ground. If your 
attempt doesn’t make it come 
landmark—think it over. 


second 


’ 
back to t 


1 
“Tt 
nat 








Getting your bearings and making landings in 
strange country is a real problem in winter. 


Let’s assume you have no compass. 
Where’s North by the sun? O. K. 
Now, how did you drive out to the 
field? Going East, on a concrete road 
South of a railroad? Then fly West, 
back to where town must be. Make it 
a ten minute hop. O. K. Turn and 
fly North and South until you hit your 
road South of a railroad. 

If that doesn’t make it, better land 
at the earliest opportunity and ask your 
way. Always keep some landmark, 
even if you don’t know the name of it, 
in sight, or at least so you can find it 
again. Work from that landmark. By 
all means, do not try flying in an ever- 
widening circle as a scout would walk 
on the ground. In theory that’s the way 
to find a spot, in practice the novice 
pilot will not fly a good circle nor will 
it be evenly spiral. The square-course 
system is the best in the long run. 

Some words of warning and advice 
for the novice: 

It’s dangerous to “jazz” railway sta- 
tions in order to read the small name 
plate on the end of the building. I 
know, or rather 1 knew, a number of 
lads who came to grief doing such, 
either tripping their wheels on ob- 
stacles ahead or pulling up too sharply 
and stalling after reading the name. 
Why haven’t communities marked their 
names on roofs of buildings? You live 
around there, then why not get some 
action on the part of the Legion or 
Chamber of Commerce, or best of all, 
the local Exchange Club? 


ON’T follow a railroad too long, for 

if you’re only lost in a local sense 
there’s no use going too far away from 
where you found yourself. Watch your 
gas supply. Don’t be satisfied with a 
glance in a certain direction, but look 
carefully and sharply. Don’t go too 
high—in moderately clear weather 
about 3500 feet is the best altitude. Be 
careful, but optimistic. Remember that 
landmark I just told you about—where 
is it now? And how is your gas hold- 





ing out? Where is the city? Where 
is the airport from the city? 

Look on top of every gas tank, the 
majority are marked. Interurban lines 
are often difficult to see, look sharply 
if you’re trying to locate them. While 
you’re following a railroad see if you 
can recognize having driven through 
any of the various under or over passes 
where the roads cross the railroad line. 

So we’ll leave the novice once more 
back at his home field (we hope) and 
turn to the pilot of more or less ex- 
perience who suddenly is where he ain’t 
while dragging it o’er hill and dale on 
cross-country. If it’s on account of 
bum weather it may be inexcusable, 
but getting off the course in half- 
way decent flying is usually plain 
carelessness on his part. 

I refrain from giving advice to the 
experienced pilot, except to say that if 
forced off the course by bad weather, 
which you know will soon get better, it 
is a wise stunt to keep entirely on one 
side of the course and not cross it back 
and forth from time to time unless you 
are sure you will recognize it when you 
are crossing it. 

In other words, by drifting off to one 
side you know, once the weather clears 
up, that turning right or left will bring 
you back on your pre-determined course. 
This is better than knowing you are not 
far off the course but not knowing in 
what direction you are off. 

Instead of further advice, let me 
mention instances wherein experts have 
gone astray, including good old T-2003 
himself, No foolin’! 


LIGHTPLANE, terrifically bumpy 

weather, low ceiling, the compass 
bobbing around, I gradually bore South 
or to the left of my course because cer- 
tain landmarks ahead were more easily 
visible off to the left and. it was easier 
to hold the course on landmarks ahead 
even if I didn’t know where these land- 
marks were on the map, than to fly too 
close to the compass. Result—I came 
upon a switch in a railroad that I mis- 
took for one 40 miles further North 
and carelessly followed it for more 
miles without worrying about the com- 
pass which was bouncing all over, and 
finally wound up in Cortland, New 
York, instead of Syracuse. 

Lousy weather along the pipe line 
which stretches in a sharp yellow line 
over the desert from El Paso to Mid- 
land, Texas. All the snow squalls 
seemed to be along the pipe line I was 
trying to follow. Like a siren of old, 
a bright spot on the horizon beckoned 
me off.my course. Always a bright 
spot ahead, I followed along although 
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said hole-in-the-wall was changing its 
direction slightly but continually. Fin- 
ally, a blank wall of snow cut me off 
and I turned tail. 

Looking below I could see no sign of 
the pipe-line. I didn’t know whether 
it was North or South of me. What 
I did know was that there was a rail- 
road South of me—so South I turned, 
hugging this wall of snow clouds for 
40 or 50 miles until I hit Toyah on the 
R. & P. R. R. At least I knew where 
I was. Falling snow had so covered 
the bright trail over the pipes that I 
could not recognize it when I passed 
square across it at 110 miles per hour. 

Carefully following the “iron-com- 
pass” across northern Michigan, the 
pilot found himself boosted along by a 
strong tail wind. He failed to note 
this increasing ground speed and when 
he came across a spur of an abandoned 
logging road which did not show on his 
map, he took it for the main branch 
which was twenty miles beyond. For 
a moment, just at the end of this old 
logging railroad the lone pilot kept his 
course without looking at the road. 
Five minutes later when he did look 
down he found himself over nothing 
but forest. Just by luck he finally came 
upon a small town with an airport of 
sorts and was able to land and ask for 
his location. 


ARKNESS was coming on and a 

pilot was quite lost in central Ok- 
lahoma, after having flown over a cloud 
bank for 200 miles. The clouds were 
now gone and he could see the ground, 
but the country was flooded, and al- 
though fields were numerous they were 
too soggy for safe landings. Several 
railroads and a few towns. Cushing? 
Chandler? Okmulgee? Nuyaka? — 
where was he? 

It was getting darker, but the pilot 
was no fool. He kept off the ground, 
not wishing to bog down or nose over 
in a wet field. Suddenly what he had 
been counting on happened. Lights be- 
gan blinking and flashing on the ground 
below. On either side was a string of 
fixed blinkers, off to the Southeast 
were the lights of a city. He was up 
Northeast of the Canadian River and 
the city lights were those of Tulsa, the 
blinkers being on the regular Tulsa- 
Ponca city route. 


In other words he was 55 miles north 
of where he had expected to be. He 
had failed to note the wispy tops of 
the clouds below him, and the fact that 
these “feathers” were leaning toward 
the North, thus indicating a Southerly 
wind that was pushing him along at a 
good rate. 


Hopping West from Uniontown, Pa., 
to Columbus, Ohio, a pilot crossed the 
Ohio River at Wheeling, then followed 
the most apparent road from Martin’s 
Ferry. This, however, was not the 
main highway to the West; the latter 
starting out in an inconspicuous man- 
ner along a little valley. The other 
road which veered Northerly, showed 


(Concluded on page 197) 


High Altitude Tests 





Here, the prospect is dndergoing a metabolic 
test. 


HIS picture shows how the U. S. 

Navy tests its pilots to determine 
their ability for withstanding high 
altitudes, of course, without the oxygen 
equipment. 

The very high altitudes affect the 
pilots in two ways. In the first place, 
the reduced air pressure increases the 
relative blood pressure which may, 
with certain people, cause bleeding of 
the nose or lungs, deafness or even 
coma. Second, there is a deficiency of 
oxygen (by weight) in the rare air, 
and this necessitates the lungs handling 
larger volumes of air for performing 
their functions. 

The apparatus consists essentially of 
a volumetric tank for measuring the 
quantity of oxygen handled by the 
lungs under varying pressures. 


Italian Maneuvers 


Se leet upside down seems to be the 
favorite pastime of the Italian Air 
Corps and here we see a full squadron 
flying in perfect formation—every 
plane inverted. 

This Italian preference for inverted 
flight was first in evidence when the 
Italian representatives to the 1930 Na- 
tional Air Races gave a wonderful ex- 
hibition of inverted stunt flying. Since 
that time, apparently, the science or 
art has been greatly improved upon by 
the officers. 





In upside-down formation. 





Aero - Sportswomen 
By JOAN THOMAS 











LL but three states of the forty- 
eight, Nevada, Vermont, and 
Wyoming, have one or more women 
pilots. California takes the lead with 
128, while New York ranks second with 
73. Other states high on the list are 
Pennsylvania 43, Ohio 30, Illinois 26, 
Texas 25 and Michigan 23. 
. = © 
A NEW pilot’s license has _ been 
issued to Osa Johnson — Mrs. 
Martin Johnson to audiences of the 
jungle picture, Congorilla. She had 
followed and photographed the trails 
of the jungles with her husband, so it 
was only natural that she should learn 
to fly along with him, too. Now they 
are all set to take a couple of amphib- 
ians along on their next trip to 
Africa. 
* * + 
RGING women to fly even before 
urging them to vote is quite off 
the line of the usual political ballyhoo 
in campaign speeches, but that is just 
what Mary Nicholson did when she 
made seven campaign speeches in one 
week during the recent campaign for 
her father who was running for Regis- 
ter of Deeds on the Republican ticket 
in Greensboro, N. C.—and with. the 
full approval of her candidate, too! 
* « # 
ANY nationally known orchestra 
leaders own and even fly their 
own planes, but Grace Sefton (Mrs. 
Grace S. Meyer) of Johnstown, Pa. is 
the only known woman pilot who sings 
professionally. 
* * * 


OING aloft to capture a large bal- 

loon released by a department 
store in an advertising stunt, Miss 
Annette Gibson of New York, gave 
spectators an unexpected thrill when 
she was thrown over the side of the 
plane as the balloon tangled in the left 
wing of the ship and sent it into a spin. 
Her foot caught in the safety belt in 
her seat, and Hugh Copeland, her fly- 
ing companion, seized the controls and 
leveled the plane out just over the 
heads of horrified spectators. They 
made a safe landing at Roosevelt field. 

* * * 

LTHOUGH Maryse Bastie of France 

was unable to better this record by 
an hour, she became holder of the 
official women’s duration record of 26 
hours, 47 minutes and 30 seconds, on 
July 28, 1929, because women’s records 
had not been recognized as world’s 
records. 

Nearly a year later, May 3, 1930 
Lena Bernstein, a Russian, who lives 
in Paris, broke Elinor Smith’s record, 
as well as Maryse Bastie’s, by 8 hours, 
59 minutes. This was Mlle. Bernstein’s 
fifth attempt to break the old record; 
35 hours and 46 minutes remained 
the record until September 19, 1930, 
when Maryse Bastie won back the 
record by staying up 37 hours and 55 
minutes. 
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Question and Answer Department 


HIS department is open to all of 
our readers and we welcome your 
inquiries so long as they apply 
strictly to aviation. So send in your 
questions. This service is free to 
everyone, but please avoid personal 
matters or subjects that are not of 
general interest. And just as a partic- 
ular favor to the editor, please print 
your name and address so that no mis- 
take will be made in sending a reply. 
Every month we receive letters very 
indistinctly written, and sometimes the 
writer has omitted his name or address 
altogether. 
* * * 

QUESTION :—F. R. S., Dayton, Ohio. 
Does the body of an airplane help to 
lift the ship? 

Answer: | |= some condi- 
/ tions of flight it does 


help but under other conditions it may 


oppose the lift of the wings. If the 
upper part of the body is convex, as 
with some cabin jobs, it gives a pro- 
nounced lift, but if it is convex on the 
lower side it will pull downwards 
against the wings. 

' oe . 


QUESTION:—D. K. N., Rochester, 
N. Y. Has a helicopter ever flown? 
Answer: aa | HEY have never flown 
in a practical sense. 
They have risen to a height of about 
30 feet which seems to be the limit for 
this type. The main difficulty is the 
problem of stability. 
* + 
QUESTION :—F. S. A., Denver, Colo. 
J understand that the travel of the 
pressure center on a flat plate is differ- 


ent than with a cambered wing. Is 
this true? 

Answer:—V/ ES. The travel of the 

center of pressure on 

a flat plate is such that it always 


hold the flat surface normal 
to the wind direction or flat against the 
wind. This is not the case with the 
cambered surface. 
. « *« 


tends to 


average 


QUESTION: —G. G. McM., Phoenix, 
Ariz. What is the best wing section? 
enehanl I HERE is no one wing 
section that covers all 
conditions. It depends upon how the 
wing is to be used. Some wings are 
highly effective for lifting but create 
too much drag. Other wings have good 
lifting qualities and _ require little 
power, but are too thin to allow the 
use of sufficiently strong wing-beams, 
and so on. 
* * . 

QUESTION :—D. F. C., St. Joe, Mich. 
Would an fly faster if the 
wings and were oiled or 
gre ase d? 


Answer :— HE 


a ir pla née 
fuse lage 


improvement, if 

any, would be very 
slight. There is very little loss due 
to the air rubbing along the surfaces. 
This loss is extremely small when 
compared to the lossés caused by tur- 


All questions of general interest 

on any phase of aviation wiil be 

answered authoritatively by 

Popular Aviation’s Technical 
Staff. 











Measuring the lift and drag in a wind-tunnel. 


bulence or the air eddies set up in the 
air. 
a = 

QUESTION :—R. F. D., Franklin, Pa. 
What causes a glider to fly? 

Answer :— HE force of gravity 

or the weight propels 
the glider just as it propels a body 
sliding down hill. 

* om * 

QUESTION :—G. G. S., Cedar Rapids, 
Iowa. Does the quality of the lubri- 
cating oil affect the compression of an 
engine? 

Answer :- 7 ES. If the oil thins 

out too much, the 
compressed gases will blow back past 
the piston rings. 

* * ~ 

QUESTION :—J. S. E., Minneapolis, 
Minn. (a) What is the compression 
ratio of an engine? (b) What does 
the octane number of a _ gasoline 
indicate ? 

Answer :—(a) HE compression 

ratio is the rela- 
tion of the total volume of the cylinder 
to the volume of the clearance space 
at the end of the piston stroke. This 
will vary from 5.0 to 9.0. (b) The 
octane number indicates the ability of 
the gasoline to resist detonation or 
explosion waves at high compression 
pressures. Because of their high com- 
pression pressure, aviation engines re- 
quire gasolines of high octane number. 

*~ * * 

QUESTION :—J. E. T., Riverside, Calif. 
Can an airplane engine be muffled to 
reduce the noise? 


Answer :— ES, it can be muffled 
like an automobile 
engine, but this only does away with 
a small part of the total noise. The 
propeller is also an offender. 
- . * 


QUESTION :—H. H. K., Atlanta, Ga. 
What is the difference between com- 
pression and tension members in re- 
spect to their size? The compression 
members always seem larger than the 
tension members. 

Answer:—’T° HE tension members 

prevent two bodies 
from pulling apart and this tension 
stress is the only force acting on them. 
Compression members prevent bodies 
coming together, and in addition to the 
compressive stress there is a bending 
action that calls for still more material. 

* * > 


QUESTION :—D. S. A., Jackson, Fla. 
What is meant by “direct lift aircraft?” 
Please give a few examples. 

Answer :— DIRECT-LIFT ship 

‘ covers the helicopter, 
autogiro, some ornithopters, the dirigi- 
ble and the balloon. In short, such 
devices can lift straight up instead of 
being compelled to move horizontally 
as with the airplane. 

* . * 


QUESTION :—A. F. G., New Orleans, 
La. What are the incidence wires? 
Answer :— HEY are the cross- 
bracing of a biplane 
that run between the front and rear 
struts. They maintain the incidence 
angle of the wings and keep them from 
twisting. 
» ~ * 
QUESTION:—T. A. S., Eau Claire, 
Wis. What is efficiency and how is 
the efficiency of an aviation engine 
expressed? 
Answer :— HE “efficiency” of a 
machine is the ratio 
of the work done by the machine to 
the energy supplied to it in the way 
of fuel, etc. In the aviation engine, 
the efficiency is the ratio of the power 
produced by the engine and delivered 
to the propeller to the energy supplied 
by the gasoline in the form of heat 
energy. 


* * * 


QUESTION :—E. R. T., Portland, Me. 
Is a monoplane much superior to a 
biplane and if so, why it is better? 

Answer :— S ordinarily built, a 

monoplane requires 
less power than a biplane of the same 
size, weight and speed. On the other 
hand, the biplane is more compact, can 
be made stronger for the same weight 
and can be made more stable and 
maneuverable. 

ue . * 


QUESTION :—L. B. N., Tulsa, Okla. 
What is meant by the “size factor?” 
(Concluded on page 189) 
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My Experience in High Alti- 
tude Photography 


By Master Sergeant Andrew E. Matos 


hs? I accompanied 1st Lieut. 
David W. Goodrich, Army Air 
Corps, on an experimental flight to 
determine the ceiling of a Fairchild 
photographic airplane, also to obtain 
photographs showing the Capitol, the 
new Mt. Vernon Boulevard and Mt. 
Vernon itself, 22 miles away. 

The visibility from the photographic 
standpoint was fair. A service camera 
was used with a filter and super- 
sensitized speed film. At 11:30 a.m., 
when we left the ground, the tempera- 
ture was 38 degrees, and it fell to 
about 15 degrees below zero when we 
reached an altitude of 23,200 feet, at 
about 2:30 p.m. 

The first 10,000 feet was made in 15 
minutes, but it took 45 minutes of hard 
struggling to make the last 500 feet. 
Breathing oxygen from an_ ice-cold 
tank was like eating ice. The camera 
was frozen and very hard to operate. 


The exposures were made about 2:30 
p.m. This was late for the time of 
year and the negatives were rather 
flat, somewhat under contrast. The re- 
sults obtained, however, were very 
satisfactory. Six vertical photographs 
were made at three-minute intervals 
and, according to the overlap on photo- 
graphs, the ship was making very little 
headway. There was a 90% overlap. 
We estimated that a 70 to 80-mile 
head wind was blowing. 

One of the greatest difficulties en- 
countered in taking the photographs 
was the short length of tubing con- 
nected to my oxygen tank. It was 
less than a yard long, and it was al- 
most impossible to move from the back 
of the plane to the front in taking 
obliques and verticals. It was also 
difficult to keep the mouthpiece from 
slipping out due to the excessive chat- 
tering of my teeth from the intense 
cold. 

When making the last strip of photo- 
graphs over the main part of the city, 
the left gasoline tank went dry and 
the engine stopped roaring. For the 
moment I forgot my camera and turned 
my eyes toward the front of the plane. 


Usually in such cases Lieut. Good- 
rich’s movements are very quick, but 
to my surprise he seemed to be mov- 
ing very slowly. Apparently his vital- 
ity was lowered by the rarefied atmos- 
phere. He succeeded in pulling the 
throttle back, but it took both of his 
hands to turn the switch to the center 
tank. The engine started roaring 
again, and another photograph was 
made which, when compared with the 
others in scale, showed we had lost 
2,000 feet altitude in those few seconds 
—quite in contrast to the hard struggle 
we had undergone to gain the last 500 
feet. 


After being in the air three hours, 
my supply of oxygen was nearly ex- 


(Concluded on page 188) 





Balchen Has a Variable 
Pitch Prop 





Note the electric motor projection through 
prop hub. 


Y= we have a close-up of Bernt 
Balchen inspecting the new vari- 
able or controllable pitch propeller that 
has been fitted to the plane in which 
he intends to explore the South Polar 
regions. 

It will be noted that this picture 
shows the installation of the propeller 
described in the September issue of 
POPULAR AVIATION, an article that de- 
scribed its features in detail. This is 
an electrical device (electrical motor 
projecting out of hub) that is con- 
trolled from the cockpit. 

The pitch is reduced for the take-off 
when the greatest amount of thrust is 
required at low plane speeds, and then 
is increased when in flight so that the 
proper relation is maintained between 
the flying speed and rotational speed. 
The engine is a high compression Wasp 
provided with a super-charger. 


Well, of All Things! 


OW just take a quick look and 
LN close your eyes. Can you visualize 
anything that rhymes with this pic- 
ture? No, it isn’t a streptosaurus and 
it ain’t a rhinoceros. It’s just a freak 
plane from Europe. 

Its four landing wheels give us the 
quadruped atmosphere, while the pilot 
house on top of the ensemble is quite 
too elusive for us. Monsieur de Rich- 
mond, accused of this sheet iron lizard, 
certainly overlooked a lot of things 
when he attached the ten foot wing in- 
tended to carry about a ton of weight. 

And the frontal area is about 20 
square feet. 








Here’s the most unusual plane we have seen. 


Photo Phans Club 


ELL, Phans, this notice may win 

your approval, at least we hope 
that it will. In short, we are going to 
return to the old form and print notes 
on all of the membership under one 
head instead of running the names and 
swaps in the Barter and Exchange De- 
partment as at present. 

We have had a great many letters 
requesting us to return to the personal 
club notes in the original form. On the 
other hand, we have had kicks from 
the lightplaners who rather resented 
sharing the B & E columns with any- 
one else. And so, you will have your 
column intact and the lightplaners will 
be by themselves in our next issue. 

So fire away, fellows, and write us 
the sort of notices that you used to 
send in, how many photos you have in 
your collection, what you are doing 
with them and what you expect to do 
next. And if you have stuff to swap, 
don’t be bashful in announcing the fact. 

This calls to mind a request that we 
had about a week ago from one of our 
ardent Phans. He thought it would be 
a good stunt if we ran an article ou 
how to make your albums attractive 
and how to get the most enjoyment out 
of your collections. Well, we don’t 
know of any better authorities on this 
subject than you fellows, so we will 
be waiting for a short article on how 
to doll up the albums and files or how 
to do something else with the photo 
museum. 

And just here is where J. B. R., of 
POPULAR AVIATION, would like to put in 
a word or two. He wishes to state that 
he began his collection of airplane 
data in 1909 and has continued it over 
a period of 24 years. If he hasn’t the 
largest collection, he is willing to take 
a bet that it is the oldest, anyway. 

His collection fills three drawers of 
a filing cabinet and he hasn’t got the 
courage to start counting them. Among 
the most prized of these pictures is a 
snap-shot of Herring making the first 
glide in the first Chanute glider, Sand 
Dunes, Indiana. Next in interest is 
the take-off of the tractor plane de- 
signed and built by J. B. Rathbun, him- 
self, which he believes is the first, or 
one of the first tractor types to fly. 
Date: September 21, 1909. 





Planes for Arctic Transportation 


T= Soviet government, in an effort 

to open the Arctic region for air- 
plane transportation, is planning a 
scouting flight to Port Igarka, a re- 
mote village on the Karsky sea. 

The tri-motored all-metal monoplane 
will be flown by Boris Chuknovsky, 
who gained fame by flying to the rescue 
of the Nobile expedition. 

The purpose of the 2,000-mile trip is 
to map out winter routes and spot suit- 
able landing places in the Arctic area. 
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Shall We Form the L. A. A.?r 


Now is the time for you to rally to the support of the proposed lightplane association. 


the objectives to be attained, and all the dope abo 


ROTHER 


greetings! We 


HOWLERS, 
have 

been successful in as- 
sembling our first temporary 
proposed 
lightplane association. It 
essential y of the 
men named in the February 
issue with only one or two 
exceptions. 

And thus, the old Howl 
Department will give way to 
a newer department that will 
be devoted to activities 
of the association and its 
membership. The old Howl 
Department has served its 
purpose well in calling the 
attention of our air-minded 
friends to the various oppressive laws 
and ordinances that have been leveled 
against the interests of amateurs and 
experimenters. By inches, this will be 
welded into the Department known as 
“What Our Readers Are Building,” 
and then we will have a surpassing 
lightplane section full of interest and 


committee for the 


consists 





value to our amateurs. 

Of course, as with the organization 
of anv association of this class, we 
have many vexatious questions facing 
is that will require your assistance. 
The good old committee, when they 
get down to work, will propose remedies 
for these difficulties and it’s up to you 
whether they | be accepted or not. 

Now that the « mittee is assem- 
bled, we will begin to solicit member- 
hip. Before we go much farther, it 
will be necessary for us to know ap- 
proximately how many can be depended 
upon for membe so that we can 
make the nece adjustments for 
the organizatior We would like to 


embership will be 
ten-thousand and just 


know whether our 
one-thousand or 


what we can expect in the way of 
upport—physical, moral and finan- 
cial. Let it be said that this is one of 
that sort of an organization that calls 


for a maximum physical and moral 
support and an absolute minimum of 
financial burder 

As we see the matter now, there will 
be two grades of membership, the 
ACTIVE member who owns a light- 
plane or glider or who is actively en- 
gaged in amateur aviation. The AS- 
SOCIATE members, the second group, 
will be composed of those who are 
simply interested in amateur aviation 
or who wish to be of assistance to the 
organization and who will give it their 
support. 

Now, to begin with, PopuLAR AVvIA- 
TION will pay all of the preliminary 
expenses of the organization, such as 
the attorney’s fee, the cost of the 


charter, the printer’s bill and all the 
rest of it until the association gets 
on its feet and is strong enough to 


look out for itself. However, before 
we go to all this trouble and expense 
we wish to be assured that a sufficient 
number of members will be enrolled 
to make it worth while, and we do 
not see just how the association can 
expect to function effectively with less 
than 500 members. 

There should certainly be 500 light- 
plane fans who are interested suffi- 
ciently in this movement to do a little 
work for the cause and pay a modest 
membership fee. We have had a lot 
of correspondence from howlers, now 





Here are 


w_amateur association. 


let us see whether you can 
do something beside howling. 

It has been our experience 
with other organizations that 
it is necessary to have the 
members pay dues in order 
to hold the group together 
until the association begins 
to function and starts to 
show results. Unless they 
are tied to the organization 
by something more definite 
and exacting than a promise 
to hold their membership, 
then they are likely to fall 
by the wayside during the 
rather tedious and dreary 
preliminaries. And this sort 
of member is just what we 
don’t want. 

And so, to insure that our applicants 
stick to the job and do something 
more than write indignant letters, we 
will ask them to remit the sum of 
$1.00 for one year’s dues with their 
application. This, we believe, is only 
fair to the organization and to their 
own interests. If a prospective mem- 
ber is not sufficiently interested in 
amateur aviation progress to invest 
$1.00, with a hope of having the ob- 
structions cleared away, then he is 
not very greatly interested. 

Now please note particularly that 
POPULAR AVIATION will pay all of the 
preliminary expenses of organization, 





HERE ARE THE OBJECTIVES OF THE L. A. A. 











It is the purpose of this associa- 


tion to— 


1. Oppose present restrictive air- 
craft legislation insofar as it affects 
the activities and pursuits of the 
amateur glider, lightplane builder 
and pilot. 

2. Act as a clearing-house for 
ideas, inventions and designs of ex- 
perimenters and builders, assisting 
the builders of 
lightplanes and gliders. 


so far as possible, 


8. Promote greater activity in 
amateur aviation and gliding by 
giving the sport greater publicity 
and support. 

4. Promote and sponsor lightplane 
and glider meets, races and contests, 
thus serving the of the 
amateur flyer and the industry con- 
nected with amateur aviation. 


purpose 


5. Represent the interests of the 
amateur flyers and home-builders at 
the various meetings held by the 
Department of Commerce and state 
aeronautical commissions. 


6. To establish standards in ma- 
terials, accessories and supplies and 
if possible, to test out the various 
items of equipment offered on the 
market. 

7. Cooperate with the manufac- 
turer, homebuilder, dealer and flyer 
in such a way that the interests of 
the industry are best advanced. 

8. To prepare drawings and data 
for the guidance of home-builders 
and to act as a board of inspection 
for their completed plane or glider. 

9. Provide competent test pilots 
for test hopping a new plane or 
glider and. to act as a check upon 
state or government inspections and 
tests. 

10. Act as a clearing house for 
members who wish to sell or trade 
their surplus flying equipment. 

11. Furnish information and ad- 
dresses of dealers and source of sup- 
ply of materials and equipment. 

12. Act as a mailing address for 
members. 
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and that not a dollar of the 
contributed dues will be 
touched until we obtain a 
charter. This money will be 
set aside intact as a special 
fund until the club starts 
functioning, and then this 
money will be turned over 
to the chartered organization 
with our compliments. It 
will be a nest-egg for the 
organization when it is once 
running under its own power. 


However, should we not be 
successful in enrolling 500 
charter members, or should 
we be unable to obtain a 
charter, for some other rea- 
son, then we will abandon 
the attempt and the $1.00 du 
returned to each and every co 
Either the organization is cons 
or you will get your money b 
we do not believe it worth w 
to all the work and expense 
izing unless there are 500 
who are interested enoughi 
tribute $1.00 to the movemen 


We are endeavoring to make this 
organization useful and to accomplish 
anything requires a certain amount of 
money. After the group gets down to 
work, there’ll be certain expenses such 
as stationery, stenographer’s salary, 
the expense of printing and postage 
stamps, etc. All of the committee 
agree to contribute their services gratis 
for the first year, and the staff of 
POPULAR AVIATION will not charge for 
their services at any time, so the cost 
of administration will be nothing for 
the first year at least. Thus, the ex- 
pense of operation will be cut down to 
an absolute minimum with correspond- 
ingly low dues. 





And now for the purpose, objectives 
and ideals of this association which are 
given in brief by the accompanying 
chart. They are a compilation of sug- 
gestions by several of our committee, 
Leslie Long, Harold Tubbs, Lawrence 
Lesh and others. These, of course, are 
tentative and are subject to modifica- 
tion or elimination by the committee 
when it is once in action. The most 
important fact to note is that we have 
other tasks on our hands beside the 
simple matter of adverse legislation. 
In short, the organization offers a com- 
plete service to the amateur that should 
fill his every need. 


After thinking these matters over, 
our next problem is a suitable name for 
the association. It must be expressive 
of the purpose, concise and easily re- 
membered. We started out experi- 
mentally with the name, “Lightplane 
Association of America,’ but there 
were several objections to this name. 
Some wanted the name “Sportsman” 
introduced, while others objected on 
the grounds that the glider was 
ignored. Still others believed that the 
word “Amateur” should be introduced 
and that “lightplane” should be cut 
out, because the membership should 
covert all amateurs and private owners 



















































or a . Pp. powered glider, and in 
such event should become eligible for 
membership. Just think this over care- 
fully, for many owners of high pow- 
ered factory built ships have protested 
against being excluded from mem- 
bership. 

One or two of these correspondents 
state that they were originally light- 
plane builders and owners, but that 
they took on larger factory-made ships 
simply to avoid trouble with the state 
authorities. They state further that 
they are just as anxious to battle 
these fool laws as is an amateur with 
a brand new flivver plane or glider. 
Frankly, we do not see why a member 
should have a horsepower rating and 
advise their admission. 

And now it is up to you to write 
us immediately just how you stand on 
the matter of membership and on the 
subjects discussed. Get out the old 
pen, paper, envelope and three-cent 
stamp and get busy this minute. Re- 
member that we have a quota of 500 
members to fill before we get to rolling, 
and it is just one of those things that 
cannot be postponed indefinitely. And 
while you’re at it, just tell us whether 
you intend coming to Chicago this sum- 
mer and whether you think a light- 
plane convention in Chicago will be 
feasible. 

If you will come in sufficient num- 
bers, we’ll rent a hall and hold a reg- 
ular pow-wow over the situation. We 
believe that this get-together will be 
of great advantage to any and all of 
the lightplane and glider bunch. Things 
can be thrashed out, face-to-face that 
would be difficult via the pen and 
pencil route. 

And again. Don’t forget to send 
that letter tonight, enclosing a money 
order for $1.00 if you wish to become 
a member. If we fail to organize, the 
dues will be returned to you. Make 
sure that all your friends join also. 





The New S-66 
Marchetti Seaplane 











FTER the Transatlantic 
flight from Africa to 
Brazil of twelve flying boats 
under the command of Gen- 
eral Italo Balbo in 1930, 
Signor Marchetti, the desig- 
ner of the craft, was imme- 
diately commissioned to de- 
sign a new heavy duty flying 
boat. 
Included were improve- 
ments, the result of lessons 
learned during the flight. The 
process involved two years 
ork, every feature of the de- 
ng submitted to exhaustive 
the new model was only com- 
the day before the opening 
aris air show. 
ew Italian seaplane is based 
eory that a heavy duty flying 
ld be a boat first and an air- 
fterward. Signor Marchetti 
alms at most of the accidents in 
which this type of craft are involved 
are due to their lack of sea-worthy 
qualities rather than aerodynamic 
faults. 

In pursuit of sea-worthiness, the new 
machine, the S-66, was submitted to 
one of the most comprehensive series 
of tests ever undertaken, including a 
prolonged period of exposure to sea- 
weather, when moored off Genoa har- 
bor. In the final test, one of the new 
machines was taxied along the surface 
for 200 miles in the open sea before 
her engines were opened out to full 
power and she was taken off to make 
the long return trip in the air. 

The most striking change from the 
design of the S-55s, which flew the 
Atlantic, is in the number and placing 
of the motors. Instead of two 800 h. p. 
engines, arranged in tandem and turn- 
ing three bladed propellers, the S-66 
has three motors side-by-side, operat- 
ing 4-bladed propellers. By this ar- 
rangement, it has been possible to place 
the propellers above the wing and at 
the rear, thus offering them complete 
protection from the flying spray which 
damaged the propellers of the trans- 
atlantic machines. The arrangement 
also permits of improvements in the 
engine cooling systems. 

The tail assembly, which is borne 
on outriggers from the two hulls, also 
represents an improvement on the S-55 
design. In order to take full advan- 
tage of the slip-stream from the three 
propellers, thus making for easy steer- 
ing, the vertical rudder is triple—one 
element behind each motor. Flyers who 
have handled the new machine claim 
this arrangement a great success, de- 
claring that the big boat handles almost 
as easily as a lightplane. 

Considerable study has also been de- 
voted to keeping the most sensitive 
portions of the seaplane, the wings and 
tail surfaces, at a good height above 
the water. 
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Pointers on Light Plane Design 


by V. W. PAYNE 


The author, wel] known to our lightplane fans, gives some very useful 
advice to amateurs who are designing their own planes. 


ANY of you who read about my 
M California Lightplane in last 
- October’s issue of P. A., have 
probably looked for more dope on it. 
Well here it is. First of all, you re- 
member my address was San Francisco, 
California, but I moved east to La 
Grange, Ill., where I am building an- 
other small. ship. 

The monoplane pictured in the 
October issue had a split type landing 
gear, similar to that used by the 
Cessna Monoplane. The shock-absorber 
s in the bottom center of the fuselage. 
The new ship has a new type Mono- 
strut type landing gear, and the shock- 
absorber goes through the side of the 
fuselage. 

While this type of landing gear 
appears as a mono-strut, when the 
aluminum fairing is bolted on, it is 
really made of three struts, as you 
will see when the aluminum fairings 
(pants) are removed. As the three 
struts are close together, to allow the 
fairing to be small, these struts are 
heavier in cross-section than those in 
the original ship. 

The original ship was crowded with 
two persons in it, if you tried to use 
dual controls. Well, we have left out 
one set of controls when we flew. The 
new ship has two large cock-pits and 
dual controls you can use. 

We changed the shape of the tail 
urface a little, and made a larger fin, 
for a monocoque fuselage requires 
more. The ordinary square fuselage 
has flat sides that act like fins and hold 
the ship’s tail from dropping when in 
a steep spiral. A round fuselage will 
gradually let its tail drop when the 
spiral is prolonged and more and more 
rudder must be used to hold it. 

I’ll try to give you a few ideas of 
the line of thought we used in first 
selecting this type of ship and this 
type of construction. I’ve studied many 
designs in the past that have been 
offered to the public, including many of 
Ed. Heath’s, I also worked with him 
on a few. I found the popular choice 
was the high wing mono, or the “para- 
sol type.” We selected the parasol 
type, for its easy and stable flying 
qualities. 

An old time flyer told us that the 
best ship for the public was one that 
would not fall off into a spin from a 
stalled position, or that could be held 
in a stall and would only mush down 
and forward, while under perfect con- 
trol in this position. Well, we did it, 
believe it or not. How? Listen or 
rather read! 

We wanted a ship to weigh 875 lbs. 
fully loaded and a span of about 32 
feet, so we made the chord 5 feet, 





The original Payne lightship that proved so stable and successful. 


which with the tapered tips gave about 
132 sq. ft. of lifting surface. The 
tapered tip is more expensive to build, 
but is very efficient, which means less 
drag, and less power to pull it through 
the air. You’d be surprised, how much 
drag and loss is tagging along with a 
square wing tip. 

The tapered wing, raked forward a 
sort of negative rake takes off some of 
the strain from the tip of the rear 
spar which is weaker than the front 
spar. To give very good aileron con- 
trol, 10 per cent of the wing area 
should be used, but we made it a good 
13 per cent. That is why we can rock 
the ship when in a stalled position. 

To give good control at the tail sur- 
faces, a tail length, measured from the 
Center of Gravity (C. G.) to the rud- 
der post, should be at least two and 
one half times the chord of the wing. 
Training ships often have three times 
the chord for a tail length. Ours is two 
and one-half times the largest chord. 
The total fuselage overall length is 20 
feet 2 inches, with the Continental A-40 
engine. This length. of tail helps in 
taxying straight. A short fuselage, 
with wide landing gear, will ground 
loop easily. 


F OR a ship with slow landing speed 
or low stall speed, we need fair 
size tail surfaces. Usually the total 
vertical tail surfaces are one-half the 
total horizontal tail surfaces, and the 
horizontal tail surfaces are one-sixth 
of the total main wing area. For ex- 
ample: if the wing area is 135 square 
feet, the horizontal tail area is one- 
sixth of 185 or 22% sq. ft, area. The 
area of the vertical tail surfaces will 
be about 11 sq. ft. A square fuselage 
can use less vertical fin area, making 
the total vertical surface of about 10 
sq. ft. 


If you study several of the small 
ships on the market, you will find their 
control surfaces are small, all right for 
flying speed, but how about a stall or 
a prolonged spin? I could tell of many 
who had to jump from small planes 
because they could not get it out of a 
spin. 

The next thing that was neglected in 
lightplanes was the parasite resistance. 
That is, the resistance offered by all 
the parts of the ship which did not 
give lift. Many thought because the 
ship was slow, they could have as many 
wires or struts as a war time Jenny 
and just as bad a shaped fuselage. The 
lightplane has only a small amount of 
power, so we must economize and cut 
down all the excess resistance. 

We decided on a plywood semi- 
monocoque fuselage for it has the least 
resistance, has more room in it, and 
is the strongest and lightest type of 
fuselage, just suited for our needs. 
It is easy to repair also. 

Most fuselages are square with a 
lot of fairing built on with an attempt 
to make it sort of round. 

This all adds weight and makes the 
fuselage large on the outside, but no 
more room inside. The monocoque 
has its strength in its skin as well as 
the fairing, having the inside with 
plenty of room and easily inspected. 

Now a word about balance and rig- 
ging. Take notice of how many light 
ships are built without thought as to 
the angle of incidence of the horizon- 
tal tail surfaces with respect to the 
wings. In other words, most amateurs 
put the horizontal tail surfaces, flat on 
the top longerons, which are supposed 
to be level when in flying position. 

It seems that they entirely disregard 
the angle of down wash from the main 


(Concluded on page 194) 
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What Our Readers Are Building 


A department devoted to our readers’ activities in airplane, glider and 
engine construction, showing the latest developments. 


What About Monocoque 
Bodies? 
A* YOU probably know, a mono- 
coque fuselage is built up in th 
form of a thin shell without important 
internal bracing members of any kind. 

This shell has been made of various 
materials, plywood, multi-layers of thin 
hardwood, sheet Dural, sheet steel, 
papier-mache’, etc. It is very simple, 
strong for its weight and gives a re- 
markably smooth good looking appear- 
ance when carefully laid out. It is at 
once the structure, the covering and the 
fairing of the body. 

About the years 1915 to 1920 there 
was a tendency toward the use of 
monocoque bodies by the builders of 
lightplanes, but owing to the poor ply- 
wood of that period and the inferior 
grades of glue then on the market, the 
practice was gradually given up in 
spite of its many favorable points. 

Now, there seems to be no reason 
why lightplane builders should not re- 
turn to monocoque bodies, for there 
are now many suitable materials avail- 
able such as casein glue, albumin glue, 
Haskelite, waterproof veneers, sheet 
Dural, etc. There is no doubt but 
what such construction would be well 
worth while on the scores of simplicity 
and safety. 


What Wing Section is Used 
ROM data compiled at P. A.’s of- 
fice it would seem that the Clark 

“Y” wing section leads all other sec- 
tions by a large margin on amateur 
built lightplanes. In short, 67 per cent 
of the lightplanes on our list use this 
section while 22 per cent employ modi- 
fied sections that vary from the Clark 
section by the use of deeper wing spars 
which increase the thickness toward the 
trailing edge. 

Over 80 per cent of the wing sec- 
tions used with gliders are Gottingen 
sections of some sort with the old 438 
in the lead. It seems rather strange 
that there has not been more general 
adoption of the double convex wings on 
lightplanes, when they are so popular 
on other craft, both heavy duty planes 
and gliders. 


The New Ford Engines 


FTER a careful investigation, B. H. 

Pietenpol claims that the new Ford 
engines are not as suitable for conver- 
sion into aeronautic engines as the old 
Model “A”, 

While the new “V-8” eight cylinder 
engine would seem to be ideal for this 
purpose, Mr. Pietenpol claims that it 
is too heavy for the power that it de- 
velops. To reduce this weight to nor- 


mal requires far too much work and 
expense. 





Scimore Has Built Neat Ship 








BESS 








Scimore’s ship is all dolled up with a wonderful paint job and is a keen looking crate. However, 
it is just another victim of the N. Y. authorities. 


T FIRST glance, this monoplane 
f\ gives the impression of an Italian 
stunt ship because of its brilliant strip- 
ing and color contrasts. 

As a matter of fact, it is a home- 
made monoplane built by James Sci- 
more, 30 N. Portland Ave., Brooklyn, 


N. Y. He says, that he built every bit 
of it, except for the engine, and he is 
to be commended for a very neat look- 
ing job. To judge from the tone of his 
letter, he is up against the stringent 
New York anti-aircraft laws. 








Out of Idaho Into Washington 








I ERE’S another tale of whoa. Greg- 

ory and Gallaugher, Lewiston, 
Idaho, spent a year and a half build- 
ing a monoplane, powered with a Con- 
tinental A-40 engine. The ship flew 
splendidly but not fast enough to avoid 
an Idaho state inspector who caught 
and grounded them. They were ordered 
not to fly it in Idaho again. 

And, just for that, the two boys 
moved across the river into the State 
of Washington where they put in many 
happy hours learning to fly. They were 


hopping over the sacks of grain and 
barb-wire fences one day when another 
shock arrived. 

It was a Washington State Inspector 
this time with a “Hey, fellers, ya gotta 
get out o’ this state with that home- 
made wind buggy.” And now, Gal- 
laugher and Gregory have run plumb 
out of states. Washington is pretty 
wide in one direction while Idaho is 
wide in another. They would have to 
move to Siam if they 
flying their little pet. 


wished to keep on 





She has flown in Idaho and Washington, but Gregory and Gallaugher were finally compelled to 


give her up. 
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Lightplane Resistance 
Factors 


| He seg over a lot of lightplane 
photos, dating from 1920 to 1933, 
it is apparent that the lightplane build- 
er has seldom regarded parasitic re- 
sistance seriously. 

On the contrary, he seems to have 
hung about everything in the air- 
stream that is possible, with all sorts 
of exposed bracing, complicated exter 
nal landing gear struts and braces and 
indifferently shaped bodies and cowls. 
And notwithstanding these drawbacks, 
he has attained quite remarkable per- 
formance with a very small amount of 
power. Why is it? 

The answer is quite simple. At the 
low speeds attained by the majority of 
lightplanes, the resistance of the struc- 
tural members, however numerous, is 
quite low. At speeds of 90 m. p. h. 
and above, the resistance picks up quite 
rapidly and the average lightplane de- 
sign would quickly become prohibitive 
with a more powerful engine at higher 
speeds. 

The resistance increases as the square 
of the speed, hence at 80 m. p. h. we 
would have: 80 x 80 = 6,400. Increas- 
ing this speed to 100 m. p. h., or only 
20 m. p. h. faster, we will have: 100 x 
100 = 10,000. In other words, flight 
at 100 m. p. h. would entail about 80 
per cent greater resistance than at 80 
m. p. h. Running the speed up to 120 
m. p. h., or 50 per cent higher speed, 
would cause more than twice as much 
resistance as at 80 m. p. h. This is 
the reason why many a lightplane has 
got away with murder at 60-75 m. p. h. 
that would hardly be able to waddle 
at 90 m. p. h. 

But this is no argument for careless- 
ness in designing a ship for efficiency. 
Every little bit of parasitic resistance 
that is shaved off the ship, means just 
a little more reserve horsepower, frac- 
tional h. p. perhaps, but still some re- 
serve. Therefore, we should clean up 
the ship as much as possible for we 
may need that fraction in an 
emergency. 


Amateur Planes Are Sturdy 


N SPITE of the carefully nurtured 

belief by the layman that amateur 
planes are unsafe and “death traps,” 
statistics show that comparatively few 
fatal accidents occur in amateur flying. 
Most of the accidents occur with the 
big stuff, transports and the like. 

Now, when we stop to think of it, 
this is perfectly natural for the reason 
that the great majority of amateurs 
fly only in good weather. They are not 
ferced to fly through storms to main- 
tain a schedule as do the commercial 
pilots of the airlines, and therefore, one 
danger factor is missing. 

Storms, rather than structural fail- 
ures, are the principal causes of acci- 
dents, and in fairly calm weather, the 
average homebuilt ship is quite safe. 
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Builds Ship—and Then Crashes 











This is the Heath that Arnie Pederson built, shown during the construction stages. 


Arnie had 


hard luck later but that’s another story, and it was not the fault of the ship. 


ERE we have good and bad news 
mixed. Arnie Pederson, New Ef- 
fington, S. Dak., built a Heath out of 
raw materials and did the job all by 
himself. It flew very well. One windy 


day, when he was just taking-off, a 
piece of solder got into the gasoline line 
and he had a crash. The ship was dam- 
aged but Arnie says nothing about his 
own condition. ’Stoo bad. 











Well, Here’s a Good Story—and Ship 








%, geo -, 
Milford nee? ree “Air-Camper,” 
to be one sweet flying job. 
ILFORD LANGLAND, Jackson, 
Minn., has built the Ford engined 
Pietenpol “Camper” shown herewith. 
He sends us a picture of both the ship 
and the power-plant, both of which are 
interesting to the amateur. Here’s what 

he has to say: 

I am sending a shot of the ship I 
built, along with a shot of the motor 
that I powered it with. It is a two- 
place Pietenpol Camper, while the 
motor is none other than the main- 
spring of an old Henry. 

The ship was flown in August and it 
turned out to be the nicest flying job 
I’ve ever flown. The converted Model 
“T” has snap if you do the things we 
did to it. All there is left of the “T” 
in this ship is the block and the head. 

We raised her compression ratio, in- 
stalled Dodge aluminum pistons, put on 
a Chevy oil pan and pump, big valves 
and a high-tension magneto. She swings 
the Flottorp prop at 1,800 r.p.m. on the 
ground or at 1,975 r.p.m. in the air. 
She takes-off in about 480 feet and 
climbs strong at about 450 feet per 
minute. 





powered with a converted Ford engine, that turned 
This is Langland’s second ship. 


I test hopped it myself, and as I 
have had only 15 hours flying, you can 
see that the ship has no bugs. I did 
all of the construction work myself ex- 
cept for the intricate fittings and engine 
conversion. 

I’ve never heard of a Model “T” Ford 
powering an “Air-Camper” before, so 
I bet aged that I could do it—and I 
did. The Air Camper was designed for 
the Model “A” Ford. 





is a revamped Model “T”. 


The “mainspring” 
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The Bemidji Club is Active 











Here is the whole Bemidji club including the glider and the field. 


GAIN POPULAR AVIATION plans 
are at least partly responsible for 

the splendid glider built by the Bemidji 
Glider Club, Bemidji, Minn. They claim 
that they have had wonderful results 
with it although the members of the 
club had no previous glider experience. 
It has been flown almost 80 hours 
without a crack-up and with only a few 
hard landings. There are four mem- 
bers in this compact little club, who 


reading from left to right in the 
picture, are Al Worth, Harold Hur- 
locker, Jack Kerr and Julius Miller, all 
of Bemidji, Minn. 


They are looking forward to a lot 
of sport this winter on Lake Bemidji, 
a lake that is seven miles long and 
three miles wide. They employ towed 
flight with a 700 foot manila rope so 
that they get quite a ride. 








Tinker Starts a Cabin Ship 
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Framing plan of the Tinker 
cabin job. It is wood 
construction. 


C. TINKER, Lapeer, Mich., is 
¢ building an interesting light cabin 
plane of the single-place type. He not 
only sent the accompanying photograph 
but also sent framing drawings that 
show the arrangement of the structural 
members. This latter data should be 
of value to those who contemplate 
building a cabin job of this type. 

The entire ship is of wood construc- 
tion, that is, it is built up of wood com- 
pression members and has wire tension 
members instead of being a tubular 
steel job. The structure is made of % 
inch ash and spruce and will weigh 540 
pounds empty or 675 pounds when 
loaded with a 135 pound pilot. 

It is to be equipped with a 30 h.p. 
radial engine. No doubt Mr. Tinker will 
discover what the old-timers discovered 
when they built up a wood-wire struc- 
ture. That the making of the fittings 
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with this type was more work than all 
the rest of the ship put together. The 
fittings at each panel point are quite 
complicated and heavy, for they must 
hold as many as eight different mem- 
bers together at one time. 





The cabin ship before covering. 


An Air-Minded Mortician 


by DUANE T. PAXTON 











\ HEN anyone mentions an under- 

taker, he at once thinks of that 
personage as being sober, quiet and 
sad-eyed with a drawn look that would 
cause a fellow to feel sorry for him and 
wish that he could do something to 
cheer him up. Well, by golly, here’s 
one so-called Mortician that plays 
Jeykell and Hyde week in and week 
out and the best part of it is that I get 
by—at least no one has offered any 
very threatening objections. 

A few years ago, I got the idea into 
my head that I was going to be an 
aviator. I not only got the idea into 
my head but I immediately decided to 
be one and not to waste any time at it 
either. I was a senior in high school 
when I began to study aviation and I 
can actually say that the teachers had 
a hard time trying to teach me any- 
thing. I drew airplanes, thought air- 
planes and talked airplanes until even 
the profs began to see airplanes in 
their sleep. Anyway I had made up 
my mind and that was enough. 

I built several gliders that year, the 
story of how I built a $300 training 
glider for only $70 was in good old 
POPULAR AVIATION about two years ago. 
I built another glider of my own design 
after that and had pretty good luck 
with it considering a first attempt. 

Along in the early part of 1928, I 
had begun playing with a dance orches- 
tra. Through that, I made enough 
money to buy materials for more glid- 
ers and airplanes and believe me it all 
went for that too. Soon after I had 
completed my second glider I had a 
chance to trade it, plus a tidy pile of 
dollar bills, for a dandy little one-place 
plane that a fellow here in town had 
bought a few months before and had 
hardly used. Believe you me, I thought 
I was somebody. 

One of the fellows playing in the 





orchestra was the son of a prominent 
undertaker and we held many an 
orchestra practice within a few feet of 
the morgue. Well, to make a long 


story still longer, I began working for 
this undertaker and before I knew it 
I was playing host to the dead. 

Undertaking, of course, is my real 
work, the aviation and orchestra ends 
are just hobbies that I get a real kick 
out of and honestly enjoy. 

I wish that all of POPULAR AVIATION’S 
readers might come to Aurora and 
visit me for a few days. I believe there 
is more aviation activity here than in 
many cities ten t ss as large. I live 
just a half mile from the city airport 
where John Livingston, the world- 
famed pilot who has never failed to 
finish in the money at any air show, 
hangs out during the day. 

Almost any day, during the summer 
especially, I can walk out into the 
back yard and see Livingston or one 
of the other pilots practicing for some 


(Concluded on page 189) 
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BARTER AND EXCHANGE DEPARTMENT 
78 SWAPPING OFFERS 


This service is free to all of our readers, but the publishers reserve the right to reject any or all notices 

that are not in accord with the policy of this magazine. Only trades or “swaps” will be permitted. 

For cash deals, buying or selling, refer to our Buyer’s Directory. Readers are urged to use caution 
in arranging trades and references should be mutually exchanged. 














CHEVROLET ENGINI half converted, tail LIGHTPLANE WANTED, or materials for CURTISS Jr. WINGS wanted, complete with 














ip parts covered uncovered, and other building a lightplane. I also wish to get an ailerons and controls, also complete set of struts, 
Y sui htplanes. Will trade for aviation engine between 25 h. p. and 75 h. p., one gas and oil tank, Flottorp propeller for 
od t Write for details—Wm. or tools for a home workshop including a steel Szekely and one Szekely 45 h. p. engine. Will 
B Jr e, Pa lathe. I have a Hudson coach and a complete consider the above, either in good or damaged 
- - line of new and used pianos to trade.—Dick condition. What do you want?—V. A. Camp- 
i-CYLINDER MAGNETO to trade for an 8- McKenzie, 309 Milwaukee St., Janesville, Wis. bell, 714 N. A. St.. Tampa, Fla. 
nder magneto or altimeter Will also trade — . —— : 
t propeller for Cleveland lightweight 2.FUSELAGE, 10 feet long, uncovered Will 1930 CHEVROLET Special Sedan 6 wire 
€ Manka, 452, Lamar, Colo. trade them for a Maytag gasoline washing-ma- wheels, in A-l condition. It has had good care 
chine engine or Smith Motorwheel.—Robert and a low mileage. Will trade for a Warner 
FORD COUPE, 1 Model “A,”’ to exc hange Becker, 4 Bernard Ave., Poughkeepsie, N. Y. powered Monocoupe, Cavalier or similar plane 
for : od lightplane, Curtiss-Wright, Jr. or . in good condition.—O. W. McIntosh, Bex 216, 
a preferred Will pay cash difference if 1930 CHEVROLET Special Sedan, 6 wire wheels, Parsons, Kans. 
p worth it.—P. M. Pratt, Rexburg, Idaho. in A-l condition, low mileage. Will trade for - - —_—— 
a Warner Powered monocoupe, Cavalier or POWERED GLIDER in excellent condition. A 
HI ATH PARASOL anted, late model or similar plane in good condition —O. W. Mce- good flyer. Powered with a four cylinder en- 
Mode -araso Must be a_ welded job. Intosh, Box 216, Parsons, Kan. gine. Will trade for a motor boat or what 
\ want B4 engine. Dalmar Kamm, 524 11th ——$$$—___—— have you?—James F. Schafer, Covington, Ky 
St., Oshkosh, Wi GLIDER in first-class shape. Will exchange : 
————— for a 16-24 h. p. outboard motor or what have SIMPLEX MONOPLANE PARTS (unused) for 
AT ro MECHANIC ¥y overhe and rebore you ?—Howard Bettis, Sparta, Mich. a licensable 2-place Kinner powered plane 
t »bile engine in exchange for a used Con- — Fuselage (less doors), cowling and covering 
iner A-4 aero-er ne a Church Marathon BOOK WANTED. I want a copy of “Samual P Tail group (less covering). Landing gear (less 
J-3 engine, a Heat ( rch knockdown con- or “Parachute.” Will trade one dozen 21,”x wheels), brace wires and Wings complete. Will 
truction kit or what have you?—Louis Kantor, 144” photos of commercial, army and navy trade for lightplane engine or good motorcycle. 
6 Hoe Ave., Bronx, N. Y planes including Hawks in his “‘Texaco 13” and Full set of instruments included Photo on 


~ the DOX.—H. E. Brennert, 721 Grove Ave., request.—J. L. McCoy, Napoleon, Ohio 
t or pri g press wanted. Will Grantwood, N. J rs) 7 
1930 GRAHAM-PAIGE SEDAN. Will trade 





























anythi h as finished model -— —~ — ——_ 
e ine t William Neubauer, 1928 INDIAN SCOUT. a Mill’s Novelty slot for a 3-place biplane that can be licensed when 
North Olmsted, Ohic machine, a Puritan Baby Bell, Nickel-dime-quar- overhauled Prefer OX-5 Tra pepper 3 , Bird or 
— —_—_———— cr ball’ gum machine. all in good shape, to Challenger. Will also trade for a radial engined 
HEATH PARA SOI htly damaged Will trade for lightplane.—-Francis Loy, 2619 Bloyd ship that has been crashed but which is re- 
trade for good r or motorcycle. Little Ave., Indianapolis, In j pairable. The Graham-Paige is in good condi- 
time or the Heat} n its engine It has a a : 3 a aS tion, motor just overhauled. Is dark blue with 
steel fuselage A ed Heath parts.—Arnie AMERICAN AERO MAGAZINES to trade for red wheels. Has a 4-speed transmission with 
Pederson, New Effington, S. Dak aalints naiiaaaintieas publications. Also inter- a silent third speed. W ish to trade at once 
a —— . Walter Aubert, Hersey, Mich. 
‘ A F : ested in photos and negatives.—Edward A. 
2-PLACE_ AERONCA ed. It must be lit Kiatt, 14 Clinton St., Delhi, N. Y ——— — 
ensed. What « ’ t Harold Eddington, ad acti eS a. _ VELIE MONOPREP or other reputable light- 
1 27th St., R Island, Ill Trp rap “a—s< ot 9 plane wanted. Must be in good flying condi- 
. rane LANE ee tS ane other tion or only very slightly damaged. Send full 
MODEL “A” FORD (¢ with low mileage on aircraft parts wantec we trade primary details to R. C. Pomeroy, North Olmstead, Ohio. 
it and in perfect ne Will trade for a glider (minus wings and wires), Model ‘ T”’ with . 
l-y e or 2-place ligt , J. Russell Crow, prop, magneto and oil pump ; ——— LIGHTPLANE or powered glider wanted. Pre- 
R. F. D. No. 1, Mound e, W. Va spor planes, Harley ped po ager ge oo fer a slow landing plane with a large wing 
—s new 10 shot 22 terest Piste 7 me ¢ x. | surface. Will also consider a sailplane or a 
SCALE MODEL, 15 Boei P-12.B and parts.— ifton, N Gerlach, Jr., - mee secondary glider. Write to Hugo E. Meyer, 
i a 20-inch twin y her me Will trade Ave., Clifton, N. J. Cole Camp, Mo. 
either of the de for t ues of POP- — ro . — << — , - - - - 
TTT > EVANS GLIDE 8 ade. Wha ye " =TRrEn War 6 DEEP a oes 
LAR AVIATION magazines, old EVANS GUIDER plans te: Ing’ *8Y€ ~=AERO-ENGINE WANTED, 50-65 h. p. with a 
tamps or what have Ses eph Zis hka, Nor- : wie & ° _ : 5 or 6 foot prop. Must be in good condition 
I e, Kar CLIPPINGS I have a small collection of air- Will pay shipping charges.- Gus Heim, Lovell, 
PICTURES o weet i] ame i. plane clippings and wish to enlarge it. I want Oxford County, Maine. 
i inf oO node peed- ane anted, an c > ai le » “li ) 73 el > g j of = < ; —— 
irticularly of Ben Howard Pete” or Al «(S87 Sine & aizptene clipes, men ane « LIGHTPLANE PROPELLER, 6-foot diameter, 
“ - nice size.—Robert B. Krauss, Jr., 209 Marlboro 4 ~ : 
Willian ‘Mercur have some 1932 Na- : = Dg p ' 314-foot pitch. Fits one inch shaft Will 
St., Ardmore, Pa. 4 
tior Air Race pi ‘ t trade Russell : , trade for a correspondence course or ae 
Brinly, 1409 Forres Ave t. Joe, Mich. BOWLUS GLIDER, training type and nearly cal books.—Raymond Bobeg, R. F. D. 2, 
= aaa — : : new. Also a “Peel’’ water glider, new but Arcadia, Wisc. 
WASHING MACHIN ENGINE (Gasoline) shopworn. I want utility gliders, lightplanes or a —_— m << 
wanted Anyone vw ‘ Z od trade with what have you in this line?—Carroll Bean, CONTINENTAL A 40 ENGINE in splendid con- 
me rite for part have much to R. F. D. No. 2, Carmel, Me. dition, Stromberg Carbureter, German Bo: ch 
trade Arthur Capizzi, Ht idson St., New 7 = _ " magneto. Also 16x4 aluminum wheels and 
York Cit ae Be FORD PROPELLER or Chevvy Motor. Will tires. Continental-Heath engine mounting. Will 
— - trade either of them for a factory made short- trade for Arrow Sport or N. B. Trainer in 
FISH] R BODY Craftsman Guild’s Complete kit wave radio receiver, A.C. preferred. Prop is good condition Will pay cash diffe rence 
for oleon’s coact kit contains all of in good condition, used only two hours.—Harry Gregory and Gallaugher, care of Mutual Cream- 
the wood parts and 1 castings necessary Johnson, R. F. D. 2, Box 31, Lemont, III. ery, Lewiston, Idaho, 
for building the ack Wi rade for some- — —— - : ze 
thing worth about ¢ the price paid for HISSO ENGINE, Model H, will be swapped for STRESS ANALYSIS Will trade services for 
the kit.—Gordon A. Nesbit, 1722 Central Ave., a 20-40 h.p. engine or Heath wings and ma- making a stress analysis, or giving technical 
Anderson, Ind terials. —M. E. Walters, R. F. D. 2, Box 17, advice, for a Henderson Engine, lightplane 
—EEOoo 3ethel. Conn. parts, or what have you? I am an advanced 
MODE L PROPELLERS, hand carved flying s — one een student in Mechanical and Aeronautical En- 
6", 8”, 10”, 1 ‘ Will trade for LIGHTPLANE WANTED, in good condition. gineering, Tri-State College, Angola, Ind. Can 
wood and other model parts.—Frank What do you want ?—David Smith, 139-11, 223rd refer you to Prof. L. A, Ott, head of aeronauti- 
ee, R. F. D. No. 2. b 59, Boulder, Colo St. Leureiton. N. Y¥. cal Engineering Dept. Tri-State College.—Ken- 





neth R. Lung, 922 Mayer St., Kendallville, Ind. 








COURSES AND BOOKS I want to trade: LIGHTPL ANE WANTED, preferably an Sian ag : e 
Correspondence Course Walter Hinton, Nine Aeronca C2 in good condition. I am also in- LIGHTPLANE WANTED, Heath or similar ship 
: preferred. Must have Dept. of Commerce license 





Avia ion maj of the Atlantic Coast, Dyke’s terested in getting a Monocoupe. Will trade b ligible f Ftp ethoel Write : 
Engine Instructor, The Aeroplane Speaks, Bar- my car for the plane.—M. E. Updike, Lebanon, or be eligible for this license. Write to me 
ber’s Aerobatic Yar Aerial Navigation Ind. and tell me what you want.—Earl Bradford, 
and Meteorolog and B Ww Down's, The i = iene ta teeta ata Whitnel, N. C. 
Modern Airplane. They cost me about $70.00 OX-5 AERO ‘ENGINE, NE, complete. and ready to MATARnY, le a ale, 
f a sail canoe. What have you ?—Carl run. It has had only 100 hours. Will trade MOTORCYCLE ENGINE, ~~," bets w ith 
Reutershan, 305 E. 196 St., New York City, N.Y. it for a converted Model “A” Ford engine or ie ~~" i? ‘Will aman anon 
- any other lightplane engine of the same horse te 6 - e ... — hase 
WANT ANZANI 10-Cylinder engine, converted power. I also have a Berling magneto for an on , rants Fag 7 a gol 
by Brownback, less magnetos, carbureter and OX-5 engine. Will trade it for a Paragon panaee N. Anderson, 431 Welch Ave., Ames, 
scavenger pumps but including propeller hub. propeller or any other propeller suitable for a ss a ee 
Must be in good condition. Will trade an OX-5 converted Ford —— R. Dowalo, 144 "4 . ae an 
“hg dle age ng get erage emg Rae se ese et Thompson Ave., Donora, Pa ALCO SPORTI LANE, complete exewt for 
. ’ engine. Will swap for a converted Henderson 





ing Please act promptly H. G. Warner, 
Fountaintown, Ind. 


or Indian four-cylinder engine. Engine to be 
used on my Heath Parasol. Write for infor- 
mation.—-Marvin Padley, R. F. D. 7, Baraboo, 
Wisc. 


AIRPLANE PARTS, instruments, completed 

airplane, glider or parachute wanted. I have 

CORRESPONDENCE COURSE in aviation. Will dozens of fine things to offer in trade for any 

trade for a motorcycle or an airplane engine of the above items.—Elmore Cauthen, Box 602, 
Cc 


Clair Rozelle, 736 E. 2nd St., Delphos, Ohio. Summerville, S. (Concluded on next page) 































































































Barter and Exchange 
(Continued from page 175) 











BLUE-PRINTS for Boeing Army P-12F or 
Navy F4B3.- Plans consist of two sheets 21” x 
29” and are excellent for model building 
Drawing of wing is 24”. Will trade them for 
plans of other modern airplanes or what have 
you 7—Robert Pohl, 782 West 4th St., Pomona 
Calif. 





GNOME ENGIN E, 






" 9-Cylinder, 100 h. p. air 
craft engine, to trade for a metal cutting lath« 
or what have you? The engine has I 
for 6 hours.—J. H. Hachmar Belleview va 
CHEVROLET SEDAN, u, A-l shape, just 
thoroughly overhauled, like new Will 


Eaglet or simi 
N. Dal 


trade for Aeronca, Bull-Pu 
ship.—A. E. Thompson, 





LAWRENCE ENGINE, 2-Cylinder with 
20x 4 wheels, tires, 1930 Model “A” Ford r 
verted. What have you?—Stan Wright, Air 
plane Glider Supply Co., 125 No. 36th St 
Seattle, Wash. 

BLUE-PRINTS for Crawford A. 1. Monoplane 
Also 1931 and 1932 copies of Flying Manua 
with plans to build various Planes and gli 
Will trade for a small rz ot ? 
L. E. Stathem, Riverdale, 


REMINGTON TYPEWRITER, Ben 
Shot air rifle, Tungar charge 
speaker, Henderson motorcyc! 
photos and clippings, pilot for 
ple of wing section with I 
peller. Will trade for any type « t 
train but prefer Lionel large trair Henr 
Rydiewski, 5124 West 31st St., Cicero, III 
CORRESPONDENC E COURSE 
in good shape. 500 back number 
and 15 books on hunting, fishir 
Also an old time rifle, 0.43 
tions for converting Ford ! 
Used radios. Will take back a 
ULAR AVIATION, psychology 
zines, correspondence courses. What 
—John Karlstad, Banks, N. Dak 








Cz 


jamin Single 














CORRESPONDENCE COURSE, 
of Aviation. Will consider anything i 
for this course.—Raymond Dalton, Box 
Nogales, Ariz. 


CORRESPONDENCE COURSE 
trical engineering course A lsc 
library on automobile eng 
new. Will trade for printir or Vv 
have you?—E. Norgren, Centerville, N. Dak 










CORRESPONDENC E COURSE. A $60 
by the American School of Aviation 
change for a portable or standard size tvyn« 
writer. Must be in good condition Ben Weath 
ers, Knapp, Tex. 


AIRPLANE WANTED. I n 
or American Eagle for trainin 
to form a flying club, and if own 
is a pilot, I might be able to use 
for a_ time. Write terms Vict 
Nilsen St., Laport, Ind. 


SLIDE TROMBONE, Couturier. triple silver 
finish, with case. A $118.00 outfit 














about 
2 months, and in A-1 condition good 
used motorcycle, no junk. I 30 aria 
plete course in piano accordion als 
portfolio of popular accordion mus Want 





an electric phonograph, motor and table. Wh 
have you.—-Ralph E. Bennett, 502 W. Grove St 
Pontiac, Ill. 


PHOTOS. I have airship pictures of every 

description, pictures of the Akron and Macon 

under construction, etc. Size about 4” x 4”. 

Will swap these pictures for old-time planes, 

the latest government jobs or construction 

a of any kind of plane.—Wm. Bill Rogers, 
94 Talbot Ave., E. Akron, _ Ohio. 


PHOTOS WANTED. I want photos of the 
Fokker D-7, Bristol Bulldog, Curtiss P-6-E, 
Boeing P-12-B.—Carl Shrader, 27 Borroughs St., 
Jamaica Plain, Mass 


PHOTOS. Will trade photographs of al] sorts 
of planes, preferably World War planes, with 
readers in all parts ~ the United States, Can- 
ada and England.—H. T. Olson, Box 39, Inwood, 
iowa 

PHOTOS. Actual photo graphs of airplar 1e3 to 
swap, modern and military I wish to increase 
my collection.—Fred Miffenegger, Jr., 422 24th 
St., North, St _Petersburg, Fla. 


PHOTOS. I am just ‘starting a ~ collection of 
photos and would like to hear from the mem- 
bers of the Photo Phans club about getting 
photos Would like R-11, Bayles and war 
photos.—Carl E. Shellman, 25 Bartlett St., 
Springfield, Mass. 
MISCELL ANEOU S. I have many books along 
all sorts of lines, materials for models, model 
prints, new 1000 ohm earphones, a $14.00 
t watch which can be repaired for $1.00, 
modern electric movie projector, a great many 
films for the projector, etc. I wish to have 
books on avia or will trade for a motor- 
‘le with a sible addition of cash -Joe 
Michaels, Jr., Box 202, New Hampton, Orange 
Co. N.Y. 











MISC ELL ANEOU s Will trade Luxor No. 7 
2s and Stevens 22 cal. rifle for a Boeing 
Gee-Bee “‘Silo”’ 





> or (C), or a non-flying 
scale model. Model should have a span of 12” 
or greater Send photo of model.—Walter 


Homestead, Pa 


Godleski, 115 | Ee. 2lst St., 





( LIPPINGS. Wis h newspaper or magazine 

ippings describing Lindbergh's flight, the 
wreck of the Shenandoah, the Post and Gatty 
Round the World trip and others of the same 
kind up to January, 1932.—Alex Lenart, 10 
High St., Wallingford, Conn 


BOOKS. Set of 15 volumes, High School Books 

Blue Books’’), cost me $20.00. Will trade 
for any book or books dealing in aviation 
engines, listing at $5.00. Will also trade for a 
good washing machine motor or any other 
What have you?—Bennie F. Palmer, 
Sandstone, Minn. 


I have Dyke’s Aircraft Engine In- 
c 








motor 


BOOKS 





tructor, Aircraft Year Book for 1932, A. B 
Aviation {( Page), Western Electric micro- 

phone, bout 2,000 airplane pictures clipped 

from m agazines, Vest Pocket Kodak, and pair 


Will trade for Aeronca pro- 
telescope or binoculars. Will 
answer all letters. Joe Buckley, 3461 Jasper 
Ave., Philadelphia, Pa 








If your “ad” does not appear, it 
nay have arrived too late for this 
sue. It will appear later. 














Amy Johnson’s Lightplane Record 








MY JOHNSON, England’s premier 
woman flyer, took the England-to 
the-Cape speed record away from her 
husband, Captain J. A. Mollison, when 
she brought her monoplane, the Desert 
Cloud, down at the Cape Town airport 
just four days, six hours and a" 
minutes after her takeoff in Britain. 
She had clipped over ten ent off 
her husband’s record, and might have 
done it in less time except for two 
delays in the flight. The first one 
came after she had crossed the Sahara 
Desert and had put out from Gao, on 


the upper Niger. She had not noticed 
that her gasoline was running low and 
two hours out of Gao she was forced 
to turn back and refuel. 

The second mishap occurred at Ben- 
guela, which is in the rainy belt. An 
oil filter was faulty and owing to the 
lack of proper tools and the heavy 
rains, it looked for a time as though 
he flight would have to be abandoned. 
But after a time the difficulty was 
overcome and Miss Johnson was able 
to complete the trip in record time. 





Schenfeld’s Sailplane 














This Schenfeld glider is a nifty job. 


AVID SCHENFELD, 820 Graves- 


end Ave., Brooklyn, N. Y., with a 
friend, built this nifty Mead soarer 
which is the third glider that they have 
built. It has a span of 36 feet and 
weighs 200 pounds empty. 

Benefiting from their previous ex- 
perience, they have made a number of 
changes in the original design. They 
used wood for the drag and anti-drag 
braces instead of wire, and rearranged 
the aileron control wires so that 
assembly was simplified. They also 
eliminated the top aileron horns by 
this change. As it stands now, they 
can assemble the wings in five minutes. 

They have enjoyed many pleasant 
week-ends with the glider, and it has 
never been damaged. They intend sell- 
ing it and using the money for build- 
ing a lightplane. 





An Original Design 


THs lightplane, owned and built by 
Oscar §. Williams, 3 Baxter Ave- 
nue, Elizabeth City, N. C., is a sort of 
a combination design. It was orig- 
inally a Pietenpol design, but it has 
been modified somewhat and combined 
with Russell and Heath ideas. 

It has a span of 30 feet, length 17’ 

, height 7’ 0” and weighs 600 pounds 
with water. The Model “A” Ford en- 
gine swings a 6’ 6” Flottorp propeller 
at 1,800 r.p.m. on the ground. Since 
these snapshots were taken, this sky- 
buggy has been completed and at the 
time of writing, the test hops were in 


session. 
Well, we wish you all the luck there 
is, O. S. W., and we hope that we will 


hear how she’s flying after she is all 
lined up. We always like to hear of 
original ideas being incorporated in a 
design and hearing about how they 
turned out. 





Oscar Williams’ plane before covering. 
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New Ideas tor Our Model Builders 


17 


Hints, kinks and new model flying stunts gathered from far and near 


Model Dope Facts 


ON’T leave the cover off your ce- 

ment can. It becomes very thick 

and is very hard to use in working on 

your model parts. Keeping the cover 
on the can will prevent odor. 

If your model cement gets too thick, 


ise acetone or “banana oil” as a thin- 


ner. In using model airplane cement 
r joints, first clean the parts by sand- 
ipering. Then apply the cement and 


allow to dry. Then follow with another 
coat and place the parts together and 
allow them to dry and harden. 

Don’t use too much cement for hold- 
ing parts together for it is this excess 
ement, in a great many cases, that 
nakes your model too heavy to fly. Use 
only the necessary amount of cement. 

Apply the cement as neatly as possi- 
ble to all the joints that they may have 
hat quality of workmanship that you 

ll be proud of. 
of your model only 
This is 


Cement the joint 
and not your hands or clothes. 


irelessness. 


How to Lay a Smoke-Screen 











MATCH 

















By using a little firecracker powder, we can 
lay a fine smoke screen. 


“EORGE FREY, 4791 Cypress St., 

J Pittsburgh, Pa., celebrated last 
Fourth-of-July by putting a smoke- 
screen cartridge on his model airplane. 
This is shown clearly by the accom- 
panying drawing in detail—down to 
the sketch of the match. 

The cartridge consists of a 3% inch 
length of *% inch inside diameter 
aluminum tubing. This tubing is at- 
tached to a strip of balsa by a set of 
wire clips, two small holes being drilled 
into the front end to receive the clips. 
The whole device is now held to the 
fuselage by rubber bands. 

The chemicals are packed into a soda 
straw which is then placed in the tub- 
ing and is ignited with a match just 
before the model is launched. 


for our model builders. 





This Scheme Improves Landings 
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A good landing is an achievement in model flying, and by the method above, good landings 
are assured. 


ORDON A. NESBITT, 1722 Cen- 
tral Ave., Anderson, Ind., likes to 
have his models make nice landings, 
three-pointers wherever possible. And 
so, after some experimenting, he 
arrived at the arrangement shown by 
the accompanying sketch that works 
very nicely. 
First, a piece of bamboo rod is 
hinged to the spreader bar of the land- 
ing gear, and this is connected to the 


elevators through a wire as shown. 
Underneath the elevators are rubber 
bands which act as a load for the bam- 
boo stick and act against it. 

Now, when the ship is about six 
inches off the ground, the bamboo rod 
strikes, moves the elevators up and 
thus brings the tail down so that a 
three-pointer is made. The rubber 
band holds the elevators horizontal 
during flight. 








How to Make a Squadron Formation Flight 








CELLULOID TUBE 


























TA. DE BOBROVSKY 





Here they go in perfect formation. 


Tied together with a celluloid tube they must be in perfect 


alignment. 


N R.-T. N. DE BOBROVSKY, 4 
Cubberly Place, Jersey City, N. 
J. has submitted a novel and interest- 
ing scheme for fiying models in forma- 
tion. We can see in advance that 
flying this squadron of three pursuit 
ships in formation will contribute a lot 
of fun to model flying and we hope 
to hear from those cf our readers who 
have tried it. 


As indicated in the sketch, three fly- 
ing pursuit models are connected to- 
gether in squadron formation by a 
celluloid profile tube, and as the cellu- 
loid tube will be invisible, the climbing, 
banking, rolling and zooming of the 
three connected models will give as 
much of a thrill as a real Army Air 
Corps exhibition. 
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Build a Featherplane—It’s 
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This is the ultimate in model simplicity. Get 
some feathers and try it. 


ERE we have a real 

model with feathers fo1 
.the wing and tail. It is simplicity 
self, having no ribs to cut nor any 
paper hanging to do after the wing is 
assembled. 

This suggestion comes from Bartlett 
Harper, 706 Cemetery St., Natchez, 
Miss., who has designed a might} 
clever little model. All that is needed 
is some stiff turkey or 
feathers, a balsa motor-stick, some wirs 
and an 8-inch propeller 

The quills of the wing feathers aré 
stuck into the motor-stick and ars 
glued. For the elevator and rudder, 
the feathers are cut shorter than fo1 
the wings. Stiff wires for the landing 
gear struts, bearings for the propeller 
and you are all set. No dimensions are 
possible because of the variations in 
the feather sizes. 


noveity 1 


turkey 


goose wing 


How to Make Splices in 
Members 
HEN two balsa rods are spliced 
together, or where 
necessary in making repairs, it i 
to study the nature of splices so that 
the best results can be had. 
Clarence Spangler, 348 N. Platts 


Ave., Fremont, Nebr., shows three 
different methods of splicing. Splice 


No. 1, a most common type of splice, 
is very bad as it tends to crack at (B) 
and later to fall apart at (0). 

The single lap-joint of No. 2 is good 
and the same is true of the fishtail 
splice No. 3, either of which are fully 
as strong or stronger than the wood 
The surfaces are covered with a good 
glue or cement, and are then wrapped 
with thread. After the splice cement 
dry, a little cement applied to the 
thread will help. 

















Here we show how to make a good splice and 

what to avoid. Both of the lap joints are good 

but the mortised joint (No. 1) is weak and sub- 
ject to cracking 


About the Rubber Motor and 
Prop 


UCH of the success or failure of 

a model is chargeable to the pro- 
portions existing between the size of 
the propeller and the amount of rubber 
in the motor. 

A large diameter propeller is usually 
advisable, especially with scale models 
having a large blunt nose. The nose 
of such models screens off a consider- 
able proportion of the area covered by 
a small propeller, hence a large di- 
ameter is essential. Very frequently, 
the bracing of the model interferes 
seriously with the slip-stream of the 
propeller, thus reducing the thrust that 
might otherwise be obtained. 

A considerable amount of power can 
be stored in rubber strips but ordi- 
narily much of this power is wasted. 
The prop must turn very easily in its 
bearings and the center of the rubber 
strands should be central with the pro- 
peller shaft. Again, to develop the 
greatest amount of power, the rubber 
strands should be stretched to about 
twice the orginal length while winding 
or twisting them. 

Lubricating the strands of rubber 
with a vegetable oil such as castor oil 
or corn oil will reduce the friction be- 
tween the strands and will improve the 
delivery of power and increase the total 
number of turns possible. 

But, even with the frictional losses 
reduced to a minimum, the best results 
cannot be obtained unless the propeller 
is properly proportioned to the rubber. 
If the propeller cannot absorb all of 
the motor power at the desired speed, 
then it will run too fast. As a result, 
the flight will be of short duration, 
though faster than normal. The pro- 
peller will over-speed if its diameter is 
too small, if the pitch is small or if the 
blades are narrow. Any one of these 
three causes will reduce the duration 

flight. 

Now, the rate of delivering power 
epends both upon the length of the 
rubber and the number of strands, using 
a given size of propeller. 


‘ 


Increasing 
the length of the rubber increases the 
duration, while increasing the number 
of strands increases the propeller speed 
but reduces the duration. And, don’t 
fail to note, that an increase in the 
length or number of strands increases 
the weight and therefore calls for a 
higher flying speed than with a smaller 
weight of rubber. 

If, for example, the motor does not 
turn the propeller fast enough to fly 
the model, or flies it too slowly, then 
one or more strands of rubber can be 
added or another propeller should be 
substituted of smaller diameter or 
pitch. More rubber or smaller pro- 
peller dimensions will increase the 
propeller speed. 

If the flight duration is too short, 
this can be improved in either of two 
different ways. First, the length of 
the rubber can be increased. Second, 
the propeller diameter or pitch can be 
increased if the prop is turning at too 
high a speed. 





Model Elevator Control 
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This is a convenient method of adjusting and 
holding the elevators in the proper position. 


LARENCE SPANGLER, 348 N. 

Platte Ave., Fremont, Nebr., has 
devised a means for adjusting the ele- 
vator surfaces so that the model can be 
looped and stunted. 

This device consists of a wire loop 
or “U” shaped piece, the two ends of 
which go to the elevator surfaces while 
the looped portion saddles the rear end 
of the fuselage. This loop and the ele- 
vators can then be held in any position 
by a rack consisting of a piece of 
corrugated tin. 

The rack is cemented to the top of 
the fuselage with cement or dope. The 
ends of the saddle that go into the 
stabilizer should fit snugly into holes 
drilled in the elevators but should not 
be cemented. 





Making an Aluminum 
Propeller 

HE accompanying drawing shows 

how to make an aluminum propeller 
very easily from aluminum wire. This 
clever idea was submitted by Gaylord 
Specht, 1104 B Ave., East, Oskaloosa, 
Iowa. 

First, we get two pieces of % inch 
aluminum wire and also a short piece 
of aluminum tubing having an outside 
diameter (O. D.) of ws inch. We now 
hammer down one of the pieces of wire 
until it is flat as shown, leaving a short 
piece round at one end for fitting into 
the tubing used for the hub. 

The flattened wire may be finished to 
the required shape by filing, and when 
the two blades are completed, they are 
assembled into the completed propeller 
shown at the bottom drawing. 
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A Model Monocoque 








Fuselage 
| OAK BLOCK SECTION 
a 
ee 
CoRo 
eas i ZTE 


Si/P OFF BALSA 
FUSELAGE 






BALSA 
Pa FUSELAGE 








BANTAITY natren 


monocoque 





Successive steps in building a 
fuselage. 

ARALETT HARPER, 706 Ceme- 

tery St., Natchez, Miss., sends in 
a good idea for building a monocoque 
fuselage shell suitable for Lockheed 
models, ete. He first makes a former 
of exactly the same size and shape of 
the desired fuselage and then steams 
and applies thin sheet balsa to the 
former. 

Get a block of oak or other hard 
wood and turn it down to shape on a 
lathe as shown. This gives you a 
former that can be used repeatedly. 
Then get two pieces of thin sheet balsa, 
each large enough to cover half of the 
former and thoroughly steam them until 
they bend easily. Carefully cover half 
the former with the steamed balsa, and 
then apply the second half in the same 
way. Glue the edges of the balsa, then 
wrap the sheet with cord until it be- 
comes dry and “sets”. 

After drying, remove the cords and 
slip the completed shell from the 
former. If the balsa will not shape 
well, use a few bulkheads to hold it 
into shape. This makes a strong light 
fuselage that is easily painted and 
which shines like glass when polished. 





A Compressed-Air Model 

(samen L. CALHOUN, Route 9, 

Lafayette, Ind., sends us a photo- 
graph of his six foot compressed air 
model—a view taken before the model 
was covered. It will be seen that the 
wings are built up like the wings of 
a large plane—latticed main ribs, sub- 
ribs and stringers. Adjustable ailerons 
are employed. 

We would like to have you give us 
some dope on the performance of this 
model, Vernon, for we get very little 
information of this kind. 





A view of the compressed-air model. 
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Latest Dope on the Model Contest 











Model builders all over the United States and Canada have been busy during the past three 
months building models for the P. A. contest. 


IG models, little models and all 

sorts of models have been pouring 
into P. A.’s office until there is hardly 
breathing room. Boxes that bear the 
names and addresses of readers all 
over the country—from coast to coast, 
England, Canada and Hawaii. 


At the time of going to press, none 
of the boxes have been opened as we 
prefer to wait until all of the entrants 
have arrived. And what an exhibition 
that will be! We only wish that all of 
you could be present to witness the 
display which will be held for fifteen 
days at Marshall Field’s department 
store in Chicago. 


Marshall Field and Company have 
very generously donated a great deal 
of floor space for the model exhibit 
and will announce the contest through 
their newspaper advertisements and 
over the radio. This means that thou- 
sands of Chicago model fans will! be 
able to view the world’s champion 
models and profit by what they have 
seen. The models will be placed in 
glass showcases for protection, and a 
guard will be at hand at all times as 
an additional insurance against break- 
age or loss. 


When all is installed, the judges will 
award the prizes to the winners, and as 
we will have some notable judges and 
model experts give their opinion, you 
may feel certain that their decisions 
will be fair and just to all of the en- 


trants. This will mark an epoch in 
model contests because of the magni- 
tude of the affair and because of th: 
great variety of models shown. 


During the course of the exhibition, 
several notable men in the aviation 
field will speak on interesting subjects 
pertaining to models and aviation in 
general. A member of POPULAR AVIA- 
TION’S staff will be in attendance at all 
times to describe the models and give 
any information that the spectators 
may desire. It will be a real Model 
World’s Fair. 


We will not depend upon the opinion 
of any one person in making the 
awards, the findings of one judge will 
be checked and double-checked by the 
other judges to make certain that the 
prizes go to the deserving models. 
There is no possible chance for fav- 
oritism being shown to any model, and 
the winner will be a winner purely on 
its merits. 


Then, after all of the excitement 
over, and the awards have been made, 
the names of the winners and photo- 
graphs of the winning models will be 
given in the April issue of POPULAR 
AVIATION. This is certainly one issue 
that you cannot afford to miss, the 
issue that shows the world’s best model 
airplanes. And following the April 
issue, we will give you the complete 
drawings of the winning models with 
full instructions for building duplicates. 
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The Art of Flying Models 


by CHARLES P. UNDERWOOD 


After completing your first model, you are up against the problem of. flying 


it without 


ANY of our new readers and 
beginners in model aviation, 
will undoubtedly be interested 


in a description of launching methods, 
for sooner or later they will be brought 
face to face with this problem. And, if 
the launching is not properly conducted, 
the result is almost certain to be a 
crash and a broken model. Hand 
launching is really an art and some 
people are always more adept at 
launching than others. 

Starting at the beginning, after the 
arrival at the field, it will be necessary 
to wind up the rubber motor ready for 
the flight. In the small simple models, 
where no provision has been made for 
removing the rubber winding, it 
will be necessary to wind the motor by 
turning the propeller in the opposite 
direction to the rotation in flight. This 
is not the best way in the world but it 
is sometimes made necessary by the 
construction of the model. 

The larger or better models are pri 
vided with means for the removal 
the entire motor stick or else there 
an opening left at the back of the fuse 
lage models through which the rear 
end of the rubber strands can be pulled 
out and stretched during winding 
Many more turns or “knots” can be 
added if the rubber is stretched during 
winding, and thus more energy can be 
stored in the rubber. 

Where access can be had to the rear 
end of the strands, they are removed 
from the rear hook and pulled out to a 
good tension, hooking the rubber to a 


for 


rubber winder. This winder, greatly 
resembles a geared egg-beater (and 
sometimes made from one), will wind 


the rubber much more rapidly than at 
tempting to twist it by hand. During 
the winding, the strands will twist up 
tight, then the first row of knots will 
form until the whole length of the rub- 
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s 
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unnecessary crackups. 


ber is knotted. Continued winding will 
then produce a second row of knots, 
and when this is completed, the motor 
is wound. The rubber is then returned 


within the fuselage (if a fuselage 
model) and replaced on the rubber 
hook. 

It is obvious that stretch winding 


calls for two persons, one holding the 
model and propeller while the second 
performs the actual winding. The 
method of winding a twin-pusher type 
model is shown by an accompanying 
photo. 

With the motor all wound, the pro- 
peller must be held securely to prevent 
it from turning until the launching. 
The exact method of launching depends 
upon the type of model, whether it is a 
single prop pusher or puller type or 
whether it is a twin pusher. In any 
event, properly launching a model is 
really an art that largely determines 
what the model will do when in flight. 
Some people are always more adept 
at this operation than others, and it 
takes practice to perform it properly. 

Taking the case of the simple tractor 
single propeller type (with the pro- 
peller in front), the model is held in 
approximately a horizontal position 
with the right hand while a finger of 
the left hand keeps the propeller from 
turning. Many models work best when 
launched horizontally while others do 
best with the nose elevated slightly so 
that it will start to climb the instant 
that it is released. 

It is necessary to impart a steady 
uniform forward motion to the model, 
giving it an “initial velocity” that will 
be sufficient to support it when it leaves 
the hand. And this is just where the 
art of launching comes in. It must be 
a steady uniform forward motion and 

(Concluded on page 196) 


Here’s how to proceed. 





To get duration, the rubber must be stretched 


when winding. 











This is the way to launch a twin-pusher model. 





Mr. Bristol launches his “Stinson R” cabin tractor at the high altitude of Cheyenne, Wyo. 


Just after launching the twin pusher. 
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An Interesting Rotor Model 


by EUGENE GRAY 


Here is a brand new type of flying model that was developed after reading 


an article in POPULAR AVIATION. 


article by Al Strobel in POPULAR 

AVIATION, the June, 1932, issue, an 
article describing the various types of 
rotor ships that have been tried out. 
In fact, I was so much interested in the 
ubject that I resolved to: build q model 
of this type of aircraft, and the results 
are given in this story. 

As you probably remémber,. the 
rotor-ship is lifted by a smooth sur- 
faced revolving cylinder or ‘spindle 
instead of by wings or a lifting pro- 
peller as in the case of the Autogiro. 
The lifting force, based upon Flettner’s 
principle, depends upon the distortion 
of an air-stream passing over the 
revolving cylinders, the air pressure 
being reduced on one side and increased 
on the other side of the diameter. 

In presenting the drawings for the 
construction of a model rotor ship, I 
I believe that the model builders of 
PoPULAR AVIATION will get as much 
pleasure and kick out of the model as 
I did, and I believe that this experi- 
mental work will prove to be the most 
fascinating of all model construction. 
The exceedingly slow descent of the 


| WAS very much interested.in an 


machine is most remarkable, and when 
flown in a breeze it will shoot high up 
into the air. And very strange to say, 
an actual trial with the rotor alone and 
without a propeller, will prove that the 
rotor will produce a forward propelling 
force as well as a lifting force, a fact 
not explained by writers on the subject. 

I did not attempt to build a new type 
of ship from the ground up, but simply 
built a rotor as an attachment to an 
ordinary stick airplane model. Thus, 
I could get results quicker and with 
less work than I could by building a 
whole new machine. Therefore, the 
only job for you to do is to build the 
rotor and then apply it to any airplane 
model that you may have at hand. 

I suggest, however, that when you 
have flown the rotor as I describe it, 
that you go a step further and mount 
a propeller on the machine to deter- 
mine what effect the propeller will have 
on the lift of the rotor. There is a 
whole lot of experimental work to do 
that I have not yet touched upon and 
you will find these investigations ex- 
tremely interesting and educational. 

To begin with, the airplane model 


It is well worth trying out. 


that I used as the basis of these experi- 
ments is of the usual type of “flying 
stick” composed of a %” x %” x 18 
balsa motor-stick carrying a 4” x 1-4” 
stabilizer and a 2%” x 1%” rudder. 
These surfaces were cut from 1/32-inch 
balsa sheet. No wings are employed 
for the reason that the rotor takes the 
place of the wings and is supported at 
about the same place that the wings 
would ordinarily occupy. 
BUILDING THE ROTOR 

O MAKE the rotor, start by cutting 

two circles 3-inches in diameter out 
of ys-inch balsa wood. Do not yet re- 
move the inner portion of the circle. 
The most convenient method of cutting 
the circles truly round is to cut them 
with a sharpened compass point. It 
may be necessary to splice the balsa 
for the 3-inch circles, but this will be 
satisfactory if carefully done. 

The center ring, having an outer di- 
ameter of 1% inch and an inner di- 
ameter of 1% inch, is also ¥ inch thick 
and has eight notches cut on the out- 
side for the eight former rods. This 
is shown by Fig. IV. 

The bearings for the rotor are shown 
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The details for the rotor element of the model are shown above. After compl 


etion, the rotor is mounted on an ordinary stick model in place of the wing. 
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in Figs. V-VII-VIII, these bearings 
being simply washers with holes in the 
center for the reception of the shaft, 
a construction that is best shown by 
Fig. V. Two fine wires, about 0.025 
inch in diameter and 2% inch long are 
glued side-by-side to the flange as 
shown, with a small gap between them 
running through the center of the 
flange. In the exact center of these 
wires is glued the bearing washer. 


Now, remove the inner portion of 
both the flanges (1% inch diameter), 
but on one of these flanges another 
wire (a) (See Fig. VIII) is glued at 
right angles to the bearing supporting 
wires to engage the motor. A 3-inch 
piece of stiff wire is bent as at (A) in 
Figs. I and V and put through the hole 
in the washer and between the two 
fine wires. Another washer is then run 
upon this wire and glued. The latter 
washer acts as a stop. 


At the point (a) in Figs. I and VIII 
we see how the rubber motor strands 
are attached to the rotor. The hook 
(a) engages the end of the motor, 
while the other ends of the rubber 
strands are connected to the hooked end 
(b) of the supporting wire (B). The 
latter arrangement is shown in Fig. 
VII. 


Another piece of stiff wire is bent 
as at (B) in Figs. I and VIII, and is 
inserted through the washer on the 
other flange. Now run a cone washer 
up the wire and then a flat one, glueing 
the latter so that it will act as a stop 

Eight drum former rods are mad 
of balsa, #” x %s”x8%”. The wires 
are now connected to the balsa cross 
strips with glue as shown in Figs. I 
and II. To assemble the rotor, place 
a pair of pliers on the cross-strip so 
as to hold the flanges upright. Place 
two of the former rods in opposite 
notches of the center ring and bend 
their ends together slightly, placing 
them inside the inner ring of the 
flanges. Now glue them in place. Be 
sure to assemble the remaining former 
strips in pairs—fastening opposite rods 
at the same time so that a true 
cylindrical form will be obtained. 


Now cover the formers with tissue 
paper, and if necessary to obtain a 
tighter smoother, surface, shrink the 
tissue by sprinkling it with water. The 
fuselage is attached to the rotor by 
means of rubber bands so that it will 
be easy to adjust the center of lift of 
the rotor to coincide with the center of 
gravity of the fuselage. 


To wind the rubber motor, disengage 
the front end of the rubber strands 
with a wire hook and bring the rubber 
out by this means so that it can be 
attached to the winder. After wind- 
ing, replace the rubber by means of the 
hook. The greater the number of rub- 
ber strands, the faster the rotor will 
turn but the shorter will be the duration 
of flight. The lift increases with the 
speed of the rotor rotation so that more 
rubber must be used if the device does 
not lift satisfactorily. 











A Replica of the SPAD 


by GEORGE G. HAYDEN 








HIS month’s solid scale model is 

a true scale reproduction of the 

famous World War S. P. A. D. 
A French pursuit single-seater of this 
type was the favorite of Colonel Eddie 
Rickenbacker and was used success- 
fully in his encounters against the 
German Air Force to bring up his 
score of victories. 

The wing span of the large plane 
was approximately 27 feet and the 
power plant, a Hispano Suiza, deliver- 
ed 220 horse power. The wings were 
exceptionally thin with a trailing edge 
of wire which gave the peculiar curve 
at the end of the ribs. Because of the 
small span and thin spars, only one 
pair of full size struts was used with 
an additional set of four in between 
the outer strut and the fuselage. 

This inner strut arrangement was 
primarily arranged to prevent the flex- 
ible wings from buckling near the 
center. A close study of the front and 
the side views will show the arrange- 
ment and the method of bracing 
employed. The ailerons were on the 
upper wings only 
and were oper- 
ated by a push- 
and-pull rod em- 
ploying a large 
triangular brace 
which was pi- 
voted and at 
tached to an up- 
right streamlined 
section directly 
behind the rear 
outer bay wing 
strut. 

The wire bracing used on the main 
wings was exceptionally heavy and 
doubled throughout. The main wings 
were so thin and the ribs so light that 
the trailing edge was flexible. The 
landing gear had a streamlined center- 
board with that section cut away which 
permitted the axle to sink in flush with 
the top of the center board. At the 
center of the axle there was a hinge 
arrangement which allowed each wheel 
to operate independently, depending on 
the roughness of the ground encoun- 
tered while landing. 

Standard shock-absorbing cord was 
used and this was wrapped around the 
axle with a continous turn and was 
held in place to the front and to the 
rear of the wheel axle by a part of the 
center-board which extended out far 
enough to hold the shock-absorbing 
cord. The shock cord is clearly visible 
in position as illustrated. 

The wing span of the model drawing 
is given as 4 inches and this size may 
be doubled or tripled depending upon 
how large a model the builder prefers 
to construct. An 8 inch model will 
cost only a few cents to build and is 





And here’s the completed SPAD replica—you’ll 
be proud of it. 


small so that it may be put anywhere 
within the home and not cause any 
inconvenience. The 12 inch size model 
will give about the best proportion of 
sizes which allow for ease of handling 
during construction. 

The various ribs and tails sections 
are illustrated in full and may be en- 
larged proportionately to the wing 
span desired. A large underchamber 
is required for the upper and lower 
wings. The top wing has a center 
piece cut away so that the pilot has 
a clear vision when looking forward 
and upward. The lower wing on each 
side has a small section which cuts in 
in a similar fashion to the top wing. 


BODY OR FUSELAGE 
HE body is fairly thick, both in 
height and width. The top and the 
bottom are semi-circular with sides 
that are almost flat having rounded 
corners at all four points at the lon- 
gerons positions. The headrest is a 
small piece of balsa streamlined and 
cemented in place just behind the cock- 

pit on the top of the fuselage. 

Where the sta- 
bilizer attaches, a 
small part of the 
fuselage on the 
top is cut away. 
The front of the 
fuselage at the 
radiator is a per- 
fect circle and 
quickly tapers in- 
to a semi-circu- 
lar top bottom 
with flattened 
sides and round- 
ed corners. From 
the front view on the top side of the 
fuselage, 45 degrees out from the cen- 
ter, a small circular part is seen. This 
piece may also be noticed on the plan 
and side views. It is a streamlined 
part which goes over the cylinder 
banks which project through the body 
a short distance. 

The cockpit should be cut out deep 
enough to include a seat. A _ small 
windshield should be added when the 
model has been completely doped and 
lacquered. The exhaust is solid balsa 
with small sections added which extend 
toward the body and cemented in place. 
The landing gear should be very strong 
and must therefore be made of small 
bamboo pieces. These pieces should 
extend into the body a short distance 
and cemented firmly in place. The tail 
skid is also bamboo and forced into the 
body. 

TAIL GROUP 
HE stabilizer is in one unit and 
the elevators may be in the same 
part. However, it is a simple matter 
to make these parts movable by insert- 
ing a small section of soft wire at two 
different points into each part, the 
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stabilizer and the elevator respectively. 
Note in particular that all the sections 
on this model are very thin. 

This practice of thin sections was 
generally recognized by all aeronaut- 
ical engineers until the close of the 
World War at which time thick wing 
sections began to appear. The con- 
struction of the rudder is similar to 
that of the stabilizer. The fin is at- 
tached on the top side of the body and 
to assist and help it to remain in a 
rigid position, small pins may be 
pushed into the body first, permitting 
small ends to extend into the fin. This 
same practice may be carried out when 
attaching the wings to the body. 


PROPELLER 

£ HE propeller is large in proportion 

to modern airplane props, but has 
been reduced to scale and should be 
copied to the size given. This part may 
be made from hard wood as it very 
often is the first part to be bumped and 
broken. A small piece of brass tubing 
having an inside diameter of 1/32 inch 
should be inserted to act as a bearing 
and to allow the propeller to revolve 


freely after it is held in place by a 
small nail pushed into the nose of the 
model. 

The wheels should be turned up on 
a lathe from hard wood for best results 
and decorated to resemble a black tire 
with a silver center, having a star as 
a center design. On the very small 
size models, wing span of 4 or 8 inches, 
it is not necessary to add thread for 
wire effect. 

After the model has been completely 
assembled, it should be given two or 
three coats of thick dope. Sand well 
after applying each coat. The color 
scheme is yellow for the wings and 
tail with a dark yellow or orange for 
the body. All struts are black and the 
front of the body that represents the 
radiator should be aluminum. 

The radiator, after being painted 
aluminum should be criss-crossed to 
resemble a honey comb radiator. The 
exhaust pipes are also painted alu- 
minum. The circles on the wing tips 
are blue in the center, white and then 
red on the outside. On the under side 
of the lower wing this same emblem 
is shown. The rudder is striped blue, 
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white and red on both sides. The pro- 
peller on the large machine was built 
and carved from wood and therefore 
would call for a mahogany or walnut 
finish. 

MATERIALS NECESSARY 


The sizes given are for the eight- 
inch model and should be multiplied 
one and one-half times for the 12- 
inch model. 


SE ipaksewsis CEU ccmcineneuiisnion 1 
Wings ......... fet eh Ee 2 2 
Stabilizer .1/16x1%x3%” .......... 1 
Fin-rudder 1/16x 1% x 2” ............... 1 
BEEUES  cceces Fp | Oli fo! pao 1 
Wheels ...... So GIBTRSTET ncccsescceseesss 2 
Propeller ..2%” diameter ................ 2 
IE is sccccnencercaicedehsnooe 1 
IID: acu \sinsinsiscetctxemeimamecinntian 1 
BD: ccccisunil NE sininicttinsninnimennionn 1 
Decorations Optional 

Lacquer Yellow 

Lacquer Black 

Lacquer Orange 


Lacquer Aluminum 
Insignas French 

The replica model to be described 
in our next month’s issue will be 
Baron Von Richthofen’s Fokker 
Triplane. 





Pritchard Builds an A-8 





This is the assembled frame of the A-8 attack 
plane. 


ALPH PRITCHARD, Mount Mor- 
ris, N. Y., is another old friend of 
this department. He submits two 
photos of a Curtiss A-8 Attack plane 
which is getting right down to date. 
The photos show this little ship be- 
fore and after covering, the uncovered 
view showing unusual care in the con- 
structional details. All the wood parts 
of the model are lacquered. 


a * 
& 


a 






’ 






The A-8 covered and ready for flight. 


Ralph Pritchard is the president of 
the Genesee Valley Model Club, and 
many of our readers will remember 
various contributions by him to the 
“Airy Chat.” 

He writes us that he has made a 100 
percent. improvement in the workman- 
ship of--his..models. during the past 
year, and this must certainly be a real 
improvement judging from previous 
models built by him. 
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Building the Sparrow Hawk 





model of the in- 

teresting and beautiful little 
comrade of the “Akron.” This little 
ship hooks on the dirigible while 
in flight and is then stored away in 


the hull. 


FAITHFUL 











HE Sparrow Hawk is also known 

as the Curtiss F9C-2 and “Akron 
Fighter.” This plane is the one 

that is carried within the body of the 


U. S. Navy Airship, Akron. 
As can be seen from the draw- 
ing, a special hook is built on top 


of the upper wing, directly over the 
center of gravity, with which the pilot 
can release or attach himself to the 
airship at will. This may be a tick- 
lish job and no doubt becomes very 
exciting at times; nevertheless, it has 
been developed as a practical means. 


The overall dimensions of the large 
machine are as follows: the wing span 
is 25 feet, 6 inches and the body length 
19 feet, 5 inches with a propeller hav- 
ing an 8 foot, 6 inch diameter. The 
pilot’s seat is to the rear of the top 
wing and places the pilot in such a 
position that his visibility is best when 
looking forward and up. This is 
especially important as it assists in 
locating the hook on the mother ship. 

There is a slight dihedral in the 
upper wing but the lower wing is 
straight. “N” struts are used, one on 
each side of the fuselage, with double 
flying and landing wires. The landing 
gear struts are single beams with an 
open type of wheel boot now becoming 
popular. An additional brace extends 
from the lower part of the strut to the 








The completed Curtiss Sparrow Hawk F9C-2 ready for flight. 


This is a most realistic model 


and true to life. 


upper wing attaching directly to the 
brace of the “sky hook.” Another 
brace runs from the lower end of the 
landing gear strut to the opposite 
underside of the fuselage. 


MODEL BODY CONSTRUCTION 

HE first step is to prepare a full 

size layout to the scale given in the 
drawing on the opposite page. Prepare 
a drawing of the side of the fuselage 
first. Do not go into detail but simply 
draw single lines being careful to keep 
everything within scale and accurately 
to the design as shown. 


The balsa longerons should be placed 





Fig. 3. 


The completely assembled fuselage. 
the formers, the tail group is added, the landing gear is in place and the prop is mounted. 


Stringers or long thin fairing strips are laid over 





directly upon the drawing, held in place 
by pins, then the uprights and cross- 
braces should be cemented in position. 
Build two sides exactly alike, both hav- 
ing the same uprights and cross braces. 
These two body sides are then cemented 
together with horizontal braces, meet- 
ing the upright fuselage members. 
After these parts are assembled the 
body will look as shown in photograph 
No. 1. 

The second step of the fuselage con- 
struction is to add the formers that 
give the body its oval shape. All the sec- 
tions are illustrated on the drawing and 


(Continued on page 186) 





Fig. 1. Fuselage frame assembled with long- 

erons and longeron struts in place. This is the 

backbone of the model and must be sturdy and 
well built. 





Fig. 2. 
the fuselage, 
and tail supports. 
quired section to the fuselage. 


The Formers have now been added to 
together with the engine, nose 
The formers give the re- 
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A Flying Scale Model 


This midget biplane, also known as the “Akron Fighter” can be made even more 
realistic by adding two hooks at the center of the top wing as indicated in the front 
and side views. 


Curtiss Sparrow Hawk—F9C-2 
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Sparrow Hawk 
(Continued from page 184) 











these should be copied as closely as 
possible. Wherever the construction 
demands a slight change, or the builder 
sees fit to make little additions, it is 
advisable that he do so. 

In many cases it will seem difficult 
to follow all instructions precisely as 
described and for that reason the model 
builder should use his own judgment 
whenever he deems it advisable. 

After the formers have been added 
to the square body, including the tail 
part, the celluloid motor and the nose, 
it should appear as _ illustrated in 
photograph No. 2. 

The next step in the body construc- 
tion is illustrated in the photograph 
No. 3 which shows the rudder in place, 
the tail wheel in place, the landing 
gear complete, the propeller in posi- 
tion also the cockpit and the auxiliary 
gas tank on the under side of the 
fuselage. 

To help strengthen the landing gear, 
the wires used between the upright 
struts are reproduced in bamboo on the 
model. This bamboo helps to keep the 
landing gear in position and braces 
both ways, either when being pushed 
or pulled. Note in particular that, 
where the landing gear stub is attached 
to the body, a small section which is 
a thin piece of balsa sheet is cemented 
to the fuselage from the former direct- 





Details of the upper wing and the 
ailerons. 


Fig. 4. 
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Fig. 5. 


Lower wings, stabilizer, elevator, fin, 
rudder and “N”’ strut. 


ly behind the motor and reaching to 
the one in front of the cockpit. 

This balsa sheet should be % inch 
wider than the wing stub so that the 
tissue may be cemented to it. Note 
also, on photograph No. 3, that this 
same method is used where the wing 
stubs are attached to the top of the 
fuselage. The streamline headrest is 
made of a thin sheet of balsa sanded 
down. The wheel is a small washer 
8 of an inch in diameter attached to 
a balsa brace which is streamlined and 
cemented to the solid end piece of the 
fuselage. 


HOTOGRAPH No. 4 illustrates the 

upper wing and the aileron. The 
ribs are all spaced evenly but when 
building the model to exact scale it will 
come out a trifle uneven as shown in 
the drawing. When building it may be 
more practical to shorten the aileron 
so that the rib on the outside of the 
aileron will run to the trailing edge. 

A very small thin auxiliary spar is 
used to give the correct depth to the 
aileron and also to reach from the 
underside to the topside of the rib so 
that no space will be remaining after 
the tissue is attached. The wing tips 
shown are bamboo but they may be 
made of balsa if desired. When mak- 
ing the wing tips from balsa, use a 
thin sheet about 3/64 inch thick and 
use three sections to cover the circle. 

It is advisable to do this so that the 
grain will run lengthwise in each 
section. The joints should meet under- 
neath the spars. This will prevent ex- 








Materials Required for the Sparrow Hawk Model 
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cessive warping. The lower wings, the 
stabilizer and elevators, the fin and 
rudder and the “N” are illustrated in 
photograph No. 5. 

Allow the entering and trailing edges 
to extend % inch beyond the first rib. 
The stabilizer outline is entirely of 
bamboo with the exception of the cross- 
brace at the front and the rectangular 
pieces on the inside at the rear. The 
stabilizer is put through the body in 
one piece and cemented in place. 

The elevators are cut in two. The 
two longest ribs in the stabilizer are 
placed a little further out so that when 
this unit is put in position on the body 
it will cause the paper to be attached 
a small distance from the body. 

The result is that this small distance 
which must be covered by the tissue 
paper, will give the effect of having 
the stabilizer flared into the body. The 
fin and rudder construction is very 
simple and note in particular that the 
height of the fin is less than that of 
the rudder as it must be attached on 
top of the streamlined headrest fairing. 
The “N” strut is built of three 


(Concluded on page 188) 





CURTISS SUPER HAWK 




















Span, Weight 142 oz 
A sonenteenal pe. flying scale model. " Set includes 
celluloid wheels, wing and rudder, insignia, dope, 
glue, drawing, all materials Flies over 600 feet 
Gs Bvevensccsconecevccossexencnmecesd $1.25 P. P. 


CURTISS RACER XFC6 














Span 28”, Weight 142 oz., Flies 600 Feet 
A perfect flying model of Capt. Pages 1930 Thompson 


Trophy 300 m. p. h. Curtiss Racer. Set includes 
formed pants, wheels, insignia, full size drawing 
dope, glue, everything. Only model of this plane 


on the market. Const. Set..........sssse0% $1.50 P.P. 


BOEING XP 936 








17” Span, Weight 1 oz. Set contains all materials, 
turned balsa cowl, aluminum wheels, pants, insignia, 


drawing, dope, glue Color, green and yellow. 





Const. Set... aceeneseeeee Pp, 
le OP“ eopepatepereeietaenentntatse: -75 P. P. 
New 24” Fokker Hospital Ship, Set............ 1.50 
New 28” Boeing XP936 Special, Set............ 3.95 


New 1933 Illustrated Catalogue-10c coin 


Miniature Aircraft Corp. | 


83 Low Terrace, New Brighton, 
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THE FOKKER TRIPLANE 
12-in. Span 
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THE FOKKER D-VIII 
12-in. Span 
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Here’s Big Hot 
~ News from Ideal! 


This is the most sensational announcement we have 
in years! 
out all about the greatest development in Model Air- 
planes ever put out. Nothing like these New “Ideal- 
O-Plane” Kits has ever been offered before at this 
low price for real IDEAL Quality Kits. Be the first 
to get them. 


Read every word below and find 


Ideal Aeroplane & Supply Company, Inc. 





Your Choice of Six Flying 


Scale Models 


12 inch 
SIZE 





I OR months our Engineers have been hard 
t work designing an « rely new type of Con- 
iction Kit, and developing more economical 
to produce these Kits, so you can build 
tic Flying Models of your favorite ships 
at ch a low cost that you will want to have 
half-a-dozen of them; and you can build them 
for no more than only one would cost up to now. 








THE SOPWITH CAMEL 
12-in. Span 


Now our work is done, and the result is pre- 
sented to you on this page. Here are six of the 
most realistic Models you ever saw. Look at the 
pictures; every one an actual photograph of 
the exact Model made with these Kits. The 
Models you build will look every bit as good 
as these! These are Flying Scale Models with 
full fuselage bodies, cambered wings, shock- 
proof landing gear, carved balsa propellers and 
other features of higher priced Models. Every 
one is an accurate reproduction of the original, 
with plenty of detail designed into the Model 

) you can copy it exactly and easily. We don’t 
need to tell you these six Models are among the 
most popular with Model Builders everywhere! 


All These Models 
Guaranteed To Fly! 


The air performance of these “‘Ideal-O-Plane” 
Models is really remarkable. In fact, the dur- 
ation flights you can get will astonish you, and 
we absolutely and unconditionally guarantee 
every Model to fly when it is built according to 
instructions. They weigh only % oz. each and 
Save loads of power. 





THE PUSS MOTH 
12-in. Span 


The most wonderful feature is the extreme 
implicity of construction. You can build two 
or three of these Models in less time than it 
would take to build one more complicated model. 
Of course, some have detail which requires 


careful workmanship, but every one is simplicity 
itself. We are producing thousands of these 
Kits, and such large-scale production allows 
us to do more of the work for you. You never 
saw such perfect parts, so carefully finished, 
for anywhere near this reasonable price. Just 
think of it! A Complete Kit for only 25 cents 
(see coupon). 





Here’s What You Get! 


Compare These Kits with Any Others 
Costing Two or Three Times as Much. 


The complete Kit for the Fokker D-VIII is 
shown above. First, you have the Plan; a big 
sheet, 124% x13% in., printed on heavy paper 
and showing full-size views of top, front and 
side elevations, with every piece and part shown 
in clear detail and plainly marked, with smaller 
views of all the intricate details and full in- 
structions covering all operations. This Plan 
also gives illustrated instructions for finishing 
the propeller, and the required insignia mark- 
ings are printed right on the sheet ready to 
be cut out and attached. You cannot possibly 
go wrong with a Plan like this to work from! 

The wing ribs, fuselage formers, wing tips, 
bulkheads, landing gear struts and other parts 
are printed on a sheet of strong, 1/32 in., 
straight-grained Balsa. Two big sheets of colored 
Jap tissue are included for covering wings, 
fuselage and tail, giving the Model the two- 
colored appearance of the original. Other mate- 
rials are as follows: 12 Balsa Strips, accurately 
cut to 1/16x1/16 in., for spars, 


each 





25 (SEE COUPON BELOW) 





THE BOEING FIGHTER 12-in. Span 


1 length of % in. Rubber for motor, 1 Bottle 
Cement, 2 Hardwood Wheels, % in. size. 1 
Wire Propeller Shaft. 2 Brass Washers for 
same. 1 Wire Rear Rubber Hook. 1 Machine- 
cut Balsa Propeller, ready for sanding and 
finishing. Every one of these Kits is just as 
complete as this one, and every one contains 
materials of standard IDEAL finest quality. 
Compare the contents with others which cost 
two or three times as much money. Did you 
ever hear of such wonderful value in a Con- 
struction Kit for only 25 cents (see coupon). 

You’ll want to be the first in your locality to 
come out with these new “Ideal-O-Plane” 
Models, so look them over here and get your 
order into the mail right away. Our big-scale 
production of thousands of these Kits enables 
us to secure very low prices for the materials, 
and we are passing this saving along to you. 


] 





THE POLISH FIGHTER 


We cannot, however, accept orders for less 
than two (2) Kits because the packing and 
postage charges are too much. So send your 
order for two or more Kits at one time. Then 
the price is 25 cents straight for each Kit and 
we will prepay the postage charges and deliver 
to your address fully prepaid. That's only fair, 
isn’t it? Come on boys, let’s see what fine 
Models you can make with these new Kits. 
Send the coupon below and get into action at 
once. 

IDEAL AEROPLANE & SUPPLY CO., INC. 
22-26 West 19th Street, New York 
(Canadian Prices are Higher to Cover Customs) 
Canadian Model Aircraft, 4 Hawarden St., Montreal 


12-in. Span 





longerons and other parts. 3 Bam- 
boo Strips ready cut to 1/64 in. 
size for axles and strut and rudder 
re-enforcing. 





Ideal Aeroplane & Supply Company, Inc., 
22-26 West 19th Street, New York. 
Enclosed find 6........... ; 
Registered Letter, Money Order or Check) for which 
please send me the items checked below: 





.(No Stamps, please; Cash in 


% KRarcet ta Cf .....- Boeing Fighter Kit ........ Sopwith Camel Kit 
Don t Forget to Polish Fighter Kit aK okker TriPlane Kit 





ask for the 
Ideal Catalog 


containing all information about IDEAL 





«Fokker D-VIII Kit _........ Puss Moth Kit 
(Kits are 2 for 50c; 3 for 75c; 4 for $1.00; all 6 for $1.50. 
We pay all packing and postage charges. No orders accepted 
for less than two (2) Kits. Check the Kits you want in the 
list above and mail this coupon at once.) 


Model Airplanes and listing low prices ff -------- Enclosed find 5 cents for New IDEAL Catalogue. 





for thousands of items needed by every Name 
Model Builder no matter what type of se 
Model you are building. See coupon. Address 
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NOTICE 
The advertisers of POPULAR 
AVIATION aim to provide readers 
with prompt, courteous and efficient 
service in the handling of all orders. 
Occasionally, 
will go astray, due to an incorrect 


an original order 
address or illegible writing. 

If your order has been delayed, 
write to the advertiser again, or if 
you prefer, write to the advertising 
manager of POPULAR AVIATION 
for prompt action. 














BUILD THESE 


BEAUTIFUL MODELS 


Exact scale miniatures of 
10 FAMOUS PLANES! 
Pfalz Scout, No. AC-1 


Rumpler, No. AC-3 
Camel, No. AC-5 





8.E. 5, No. AC-2 
Nieuport, No. AC-4 
S.P.A.D., No. AC-6 
Travelair Mys., No. AC-7 A-8 Attack, No. AC-8 
Boeing P-12C, No. AC-9 Akron Fighter, No. AC-10 


MODELS ARE 6” TO 8” SPAN IN 
PROPORTION TO SCALE 





A-8 Attack 
BUILT ENTIRELY 

N C-8 

These are the most complete kits you 

will ever have the pleasure of working 
from. They contain absolutely every- 
thing you will need, including such 
features as fully printed balsa parts, 
stamped fuselage block, correct insig- 
nias, and plenty of our brilliantly 
colored dopes, besides all the other 
parts needed to make a model that will 
look just like the real thing. 

START NOW! 


10 wonderful models to select from 


"455° "3" $1.10,,. 


FREE! 


With every order of either a kit or 
supplies. A detailed blueprint of our 
latest thrill for model builders. 


THE ARIELCRAFT “GREEN FLASH” 


A 40” “A” Frame twin pusher with 
“hollow box” longerons, and many 
other brand new features. Designed 
to contest specifications. 


8” Wingspan 


FROM KIT 






SS A SS Sa ; , $ .25 
Comet Flyer.... -” -30 
Army Hawk.. id 40 
Curtiss Robin.. 1.00 





Send 3c stamp forour new big price list 


ARIEL MODEL PLANES 


622 Hegney Place Dept. A New York City 








Sparrow Hawk 
(Continued from page 186) 











streamlined balsa pieces. Be sure to 
allow additional length on all ends so 
that they will not be too short when 
fitting the wings. A quarter of an inch 
additional on the top ends should be 
sufficient. All control surfaces are 
attached by using soft wire which is 
inserted into the control spar and also 
into the wing spar, fin or stabilizer as 
required. 
PROPELLER—RUBBER MOTOR 

HE propeller for this model should 

be approximately 8 inches with a 
medium pitch and a fairly wide blade. 
The completed model with the motor of 
celluloid, completely assembled and 
colored, ready for flying, should not 
weigh over one ounce. Five to six 
strands of 30 gauge rubber will be 
necessary for flying. The dummy motor 
may be of celluloid with half of the 
rear part cut away to decrease weight. 


RING OR MOTOR COWL 

HE motor cowl for this model is 

built of thin balsa and consists of 
four layers wound around a 3% inch 
diameter jar having a layer of bamboo 
fibre paper between each layer of balsa. 
The total thickness of the ring will be 
approximately % inch. Allow the ring 
to dry over night so that it is good 
and dry and then sand it to the proper 
hape. It should fit snugly up against 
the outside of the celluloid motor. 


ASSEMBLY AND COVERING 

“T HE body is covered completely with 

white tissue and it will be necessary 
in order to have a smooth job to use 
numerous pieces fitting them as 
quired. The wings and tail units are 
covered with orange tissue. The lower 
wing is attached first and should be 
given an angle of incidence of th of 
an inch. After covering the top wings 
they are cemented to the wing stubs 


NEW 


re- 





ZIP & 


bag EE 5. © nen ied es B 
(Patent Applied For) 

you can now cut your own balsa 
tees and angles—quickly and accur- 
ately, in width from 1/32” to 5/8”—and 

ip to 1/4” in thickness 
ZIP saves money—makes 
more exact and interesting 
Strongly made of polished metal with re- 








model building 


newable razor blade Hundreds already 
sold—-you take no risk—money back if you 
want it. ZIP is the original stripper. Order now 


Make extra money by being our agent. 
price TSC postpaid 
AERO MODEL BUILDERS’ GUILD 
234 Halsted Road Elizabeth, N. J. 
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and then cemented in position on the 
piece of balsa sheet on the top side of 
the fuselage. Care should be taken so 
that the upper wings will also have 
%th of an inch angle of incidence. 
After the wings have been attached 
temporarily the struts should be fitted 
and held in position with pins. Then 
all the parts should be securely 
cemented. The “Sky Hook” is the last 
part to be attached and is constructed 
entirely of bamboo. Red, white and 
blue stripes are used on the rudder. 
For the wings, use the standard 3 
inch diameter American insignia. 

Our next flying model which 
will appear in the April issue will be 
the latest Boeing P12-F—a high speed 
biplane army pursuit. 


scale 


EDITOR’S model has 
designed and following the scale 
of the original drawing supplied by the 


Curtiss Wright Corporation. 


been 


NOTE—TI 


built by 








Photography 


(Continued from page 168) 











hausted, so when Lieut. Goodrich mo- 
tioned to me to take more photographs 
I had to point to the dial which reg- 
istered only about 300 pounds left in 
the oxygen tank. 

Twenty minutes later, when 
reached the ground, we found to 
surprise that, on comparing the oxygen 
tanks, Lieut. Goodrich had used about 
a third of his supply of oxygen, while 
mine was nearly gone. This was no 
doubt due to the fact that I consumed 
mine at a faster because of my 
moving about, lifting the heavy cam- 
era, opening windows, etc. 

While in the air I felt a burning 
sensation in my stomach, due probably 
to a very light breakfast and no lunch, 
and I had a severe headache for some 
hours after landing. We suffered no 
serious ill effects from the experience, 
cold as it was, and are well pleased 
with the results of our first experi- 
ment in high altitude photography. 

END. 


we 
our 


rate 


@ LATEST-WINNER © 





The PUSS MOTH. 
record of Crescent’s Fly- 


Another Crescent creation 
This model beat the 
ing Glory which now 
piece BUILD THIS Endurance 
flight 63 seconds The CRESCENT PUSS 
MOTH has won high regard in model contests 
everywhere ORDER TODAY PRICE O 
complete kit, consisting of GENUINE CRES- 
CENT parts only $1.50 postpaid. Write today. 
Schools, Dealers, Clubs, see our Flying Demon- 
strations before ordering Catalogue 5c 


@ CRESCENT MODEL AIRCRAFT @ 
S 1807 Benson Ave., Brooklyn, N. Y. 


bows to this master- 


WINNER! 
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Mortician 
(Continued from page 174) 
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(Continued from page 167) 











race or other. It’s fun, too, to watch 
the students flying along in the train- 
ing ships, struggling to keep the 
blamed contraptions right side up. Some 
of them have a hard time, but with 
real instructors we have here, most 
always come through with a good grade 
at the test for their pilot’s license. 

Soon, after that article about the $70 
glider appeared in POPULAR AVIATION, 
I wrote another about my experiences 
in a glider club we fellows organized 
here and that article came out a couple 
of months after the first one. I was 
secretary and treasurer of the club and 
it sure was one grand task trying to 
keep the books straight with eighteen 
fellows tearing around like mad most 
of the time. We built our own glider 
and flew it from the local field. Don’t 
think we didn’t have some fun. Glider 
clubs are all right and are a sure-fire 
way to get into aviation with very 
little expense to the members. 

At times, now, I am so busy playing 
and working at the Funeral Home that 
I can’t find time to give a great deal 
of actual time to aviation—during such 
periods I grab up POPULAR AVIATION 
and spend my leisure moments in 
perusing its contents—it’s a great help. 

Well, perhaps this line of hooey isn’t 
very interesting but anyway it’s a 
great world when undertakers resort 
to playing in jamz bands and flying 
gliders and airplanes for a pastime. 
Some day, when I own an establishment 
of my own, I’m going to have a Stinson- 
Detroiter hearse, a Ryan family plane 
and a few Monocoupes for friends and 
relatives. That ought to be the latest 
in funeral service. Anyway the family 
can travel part of the way to heaven 
with their departed loved one. Hot 
stuff, eh what? 




















SILVER-ARROW 


Kit 60c Postpaid in U. S. 
(Money Order) —_ 






At last! ‘Something New!’ a strong 21” wing 
span cabin job, with our new “PABAL” wing 
structure. Finished in marine blue, yellow and 
silver, it is very easy to build and a dandy 
flyer. Complete kit includes drawing, all balsa 
printed, formed prop, TURNED NOSE PIECES, 
blue and yellow tissue, lacquer, cement, etc. 
Ship will dismantle for easy carrying. Be the 
first in your gang to build this beautiful new 
ship. 
, Ship finished, ready to fly $2.50 
Plans 15c Each 


W. BURR BENNETT 
Honesdale, Penna. 
Send 8c stamp for supply price list 








euniand Wi HE performance of a 
surface depends upon 
its size to a marked extent. Thus, the 
small wing section tested in a small 
wind-tunnel will not give the same per- 
formance as a larger wing of exactly 
the same shape. The ratio between 
the large wing and the smaller wing is 
expressed by a figure called the “scale 
factor” or “size factor.” 
. » . 

QUESTION :—G. S. A., Galesburg, III. 
Is banana oil obtained from the 
banana? 

Answer :— O. It is a compound 

known as amyl 
acetate, made from alcohol, and is given 
this name because it has the odor of 
bananas. 
* . . 

QUESTION :—H. A. S., Montpelier, Vt. 
Give a simple method of getting kilo- 
meters per hour in terms of miles per 
hour. 

Answer :— KILOMETER is very 
closely equal to 0.6 
mile. Thus, a speed of 150 k. p. h. is 
equal to: 0.6 x 150 = 90 m. p. h. 

* * o 

QUESTION :—J. K. B., Racine, Wis. 
Can airplane models be made from any 
other wood than balsa? Can pine be 
used? 

Answer :— ES, balsa is not the 

only wood but models 
made from balsa are lightest and 
require the least power. Spruce or 
Douglas fir were used with good re- 
sults many years ago, and while they 
call for more rubber, yet they are 
stronger than balsa and withstand 
rough usage better. 











HEY! 
Get this New Book on 


MODEL 
PLANES 


FELLOWS! 


Whether a beginner or an 
experienced model builder 
you will want ‘Model Air- 
Planes—Building and Fily- 
ing,”’ by Joe Ott, America’s 
foremost model builder and 
designer of ships that actu- 
ally fly. 

In this new book he tells 
you all He gives you 25 
brand new detailed plans of 
snappy model ships, with 
photographs and full direc- 
tions for building and fiy- 
ing them, including prepara- 
tion of materials. Also com- 
plete instructions tor —, 

. “ » ing every type o mode 
neat pene cas plane, with every type of 

€, spenerta Ott hes built _-" 

own every ship in s 

Mr Ott - re book. Follow his instructions 

every purchaser of and your ships will fly, too. 

his book as a mem- Be the first in your town 

to build and fly these new 

Ott ships. Oh Boy! What 

a thrill. Book sent postpaid 

for $2.50. Order today and 

mail remittance to address 
below. 








Plans, Photographs, 
and instructions for 
Building and Flying 


Classy Planes 
The finest plans you 
ever laid eyes on 
and actual photos of 
finished and partly 
finished ships. All 
famous ships—every 
one a flyer Com- 
plete instructions 
Over 350 pages, 156 


ber of the Junior 
Sky League of Amer- 
ica, with headquar- 
ters at Sky Harbor, 
Chicago. 











GOODHEART-WILLCOX CO., Ine. 
Dept. 33, 2009 Michigan Ave., Chicago 
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You’re Missing Plenty 


until you build these two “C-D” 
Authentic 34"" Scale Flying Models 





Cleveland-Designed 


BOEING P-26 


voemey * XP936. A radical departure from the 
usual a aircraft, being low winged, and 


py Ds well over 225 m. p. h. This is one of the 
finest and most detailed of all Cleveland-Designed 
models, with its many little gadgets, P-w Jasp 
motor, Boeing end ring, etc., which you make your- 
self An excellent fiyer Span is 2014"; length 
177”; weight 2.5 oz. Colored yellow a olive drab, 
with black details Complete Kit -23 ‘9 5 
balsa accurately printed out (not En 

stamped), new enamel dopes, and every- ; 1.95 

thing needed is only........ Posttres 





Cleveland-Designed 


SUPER 


LAIRD SOLUTION 


Major ‘Jimmy’ Doolittle’s own racer—the 1931 
trans-continental record breaker A prize model 
authentic to the tiniest detail. Flashing speed, flies 
like nobody's business—an’ we don’t mean maybe 
An exceedingly popular ‘“‘C-D’’ model. Span 15/2” 


length 1314”; weight 1.7 oz Colored 
yellow and green. whiepeneet Kit (every- 50 
thing needed) only.. os Postiree 


Full Size %4'’ Scale Drawings of GEE- BEE 
Super Sportster ana 
HEATH PARASOL 


with introductory issue of modelbuilders own magazine 


CLEVELAND 
MODELMAKING NEWS 


& Practical Hobbies 


Published by Cleveland Model 
& Supply Co., Inc. Everyone's 
talking about it Thousands 
have already subscribed to be 
sure of getting every issue 
Very highly praised by model- 
makers everywhere Nothing 
ever like it before. Plenty of 
pictures, drawings, and sim- 
plified steps about building 
authentic models of airplanes 
that fly, ships, trains, complete 
railroads, landscaping, etc., etc 
The FREE drawings alone are 
worth dollars. . Rush 25c (no stamps) at once for 
your copy (may be applied against subscription) 
Don't delay. Issue going fast. Use the coupon Now! 
No free Copies of magazine mailed 


CLEVELAND MODEL & SUPPLY CO., INC. 
1866-PAC West 57th St., Cleveland, Ohio. 
Enclosed is $ for which rush me: 
] Kit SF-23 Boeing P-26 ($1.95) 





(0 Kit SF-5 Laird Super Solution ($2.50) 


"] Cleveland Modelmaking News & Practical Hobbie 
(25c) (6 issue subscription $1; 12 issue subscrip 
tion $1.75, to one address) (Foreign, 5c extra per 
issue) 


[) Catalog Sheet, 5c. 


p\ )  WOPPPPPTTITITITITTITITiTTrririitii tte 
Name MITTITITITIT LTT TTT - 
City and State... ...ccccvcccccccccscsnccncacsesesece ° 
Age Yrs Model Exper.........-.ssceeeee 
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A Brand New Feature 


«win the April issue of “PLA.” 








Do you know the name of this plane, the type, where it was built and 
its purpose? 


Do You Know Airplanes? 


ELL, here’s a chance to prove that you can recognize the popular 

makes of airplanes when you see them. Next issue, P. A. will 
publish a page of popular planes, unidentified, and it will be up to 
you to name the make and type of ship illustrated. A suitable prize 
will be awarded to those who can name the ships correctly. Start 
with the one shown above. What is it? 


—and this is just one of the interesting features! 


Boy! The April issue of PopuLAR AVIATION will be a double-banked 
14-cylinder Whirlwind of interesting and novel articles and an- 
nouncements. There’ll be the Picture Contest for our Photo Phans 
and others, the announcement of the winners in the big model contest, 
together with pictures of the winning models, there’ll be more dope 
on the Lightplane Association, and— 

There will be some excellent articles on all phases of aviation— 
stories both long and short, and many excellent illustrations. We did 
all we could to make this a rousing number—and we have succeeded. 

We forgot to mention the big full page photograph of a modern 
airplane—we’ll withhold the name at present—that will appear on 
the inside front cover of the April P. A. This is what you have been 
clamoring for and now you’re gonna get it. Some issue, we should say. 


Don’t miss the April issue of P. A. And to make sure that 
you get the April issue and the following 11 issues, send in 
your subscription TODAY. 





POPULAR AVIATION 
608 S. Dearborn St. 
Chicago, Il. 


Please enter my subscription to POPULAR AVIATION 
for one year. Send me a bill later for $2.50. 


Just fill out this coupon 
and mail it to us now. We 
will bill you later, $2.50 








et aniichesenincimanueissiatpactiinnimetesinieeene lala eat for a year’s subscription. 
Address now. 
Sa irlicsiuseteintcschsnaneiiinnececieiddltthdincmmiobieneiopsisocinn soveeeen tate 


| 

| 

| It is not necessary to pay 
| 
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Aerial Mapping 


(Continued from page 156) 











horrified crowd that lined both banks. 

The little ship dodged power lines, 
telephone cables and came very near 
chewing up the Whirlpool Scenic Rail- 
way cable-car. Finally they struggled 
out down by Brock’s monument. It 
was a little exciting for a minute, Bon- 
nick said, but you should have seen 
the pictures! 

He is always getting into something 
like that. It fell to his lot once to ride 
in a small two-seater to an out-of-the- 
way mine up in the mountain country 
in Mexico. The plane was feeling its 
way over the unmapped wilderness to 
the foothills, from where it was sup- 
posed to follow the course of a river. 
Unfortunately, this pilot picked the 
wrong fork of the river and found him- 
self hemmed in by a rising wall of 
mountain that pressed him hard on 
all sides. He saw the snowy summits 
eighteen thousand feet up, which was 
more altitude than this plane could get. 


HEY dodged around and through 

the valleys and ravines looking for 
a way out, but could find none. They 
climbed, but the mountain climbed as 
fast as they did. Then they were in 
a blind alley with a flat face of cliff 
ahead—no room to turn and no chance 
of a landing. 

Quick! What did they do? Well, 
what would you have done in a case 
like that? You’d better hand Grandma 
the smelling salts before you read her 
this. 

Bonnick is an ex-war flier and so, 
luckily, was this pilot. There was an 
exchange of signals and they buckled 
their belts tight. Then up went the 
nose,into an Immelmann, which is half 
a loop and half a roll, if you get what 
I mean. They got up on their backs 
and then half-rolled rightside up, 
whereupon they found themselves right- 
side up and headed out of there with 
no bones broken. 

Just a few months ago he was flying 
with a youth named E. P. Jeppeson, 
aged 23. Bonnick was sitting on a 
bench at the rear of the plane’s cabin, 
reading, when he reached nonchalantly 
for a cigarette. He fished out the 
cigarette, and a match, and was just 
about to light the match when— 

Down through the skylight came a 
veritable flood of gasoline. It splashed 
all over him; ran up his sleeves and 
down his neck and soaked the cigarette 
as well as all his clothing. This was 
too much for even a placid disposition 
like Bonnick’s. With the match still 
gripped between his thumb and finger 
he splashed up the aisle and poked the 
youthful pilot in the neck for attention. 
Jeppesen took one look at him and 
turned green. 


T WAS explained that the ship had 
been in a whooping power dive at 
the time and that the center wing tank 
was brimming full of gas. The force 
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of the dive had squeezed some of this 
fuel out of the vent line and along the 
roof of the cabin. 

“But it’s just as well 
the dog-gone match,” he 


didn’t light 
says. 


You would think that a man like 
this would have all the ear-marks of 
the typical rough-and-ready adven- 
turer. You look for a massive six- 
footer, broad of beam and pugnacious 
of jowl, rumbling out commands in a 


And then along comes 
man who wouldn’t reach 
to a six-footer’s chin, and who wears a 
bristly Charlie Chaplin mustache and 
an expression of bored tolerance. 


basso-profundo. 


a little mild 


He is a peaceful-looking man with a 


soft resonant 


voice who explores the 
vast unclaimed ends of the earth—a 
pioneer airman with seventeen years 
of flying to his credit who is still 
thrilled to ride in airplanes. He has 
been bombed, shot at, captured by 
tropical revolutionists, forced at pistol- 
point to make pictures for them, lived 
in makeshift huts in the bleak Labrador 
Coast and emerged alive from some 
unbelievable airplane wrecks. And yet 
he reads adventure fiction and pro- 


fesses to enjoy it. 


How can anyone understand a char- 


acter as contradictory as this? He 
looks just like any other city man and 
melts into the mob so deftly that he 
is soon lost. On the airports he is 
known only to a very few pilots who 
have flown him on various expeditions. 
He is never interviewed, seldom makes 
a public statement, reports only to 
those men who direct his long flights. 


His influence on contemporary com- 
mercial flying is enormous—and invisi- 
ble. Hundreds of aerial photographers 
following the that Syd Bon- 
nick opened and hundreds of thousands 
of dollars annually paid by these men 


are trail 


for flying time testify to Bonnick’s 
success in his mission. He is one of 
the two men who introduced and devel- 
oped the commercial art of aerial 
photography after the War, when it 
was a purely military weapon, and he 
is the exact opposite of the other one 
who is Captain Bob Smith. 

Every pilot in the country knows 
Smith, the glad-hander, the salesman, 
the wizard of trick camera effects, the 
public standard-bearer for the new 
profession of making maps from the 


air. Smith has been 
times; interviewed, 
lauded at banquets, 
pilots gather. 3ut Bonnick, his best 
friend and war-time partner, comes 
and goes like a Secret-Service man, 
shunning publicity like the plague. 


in print a dozen 
photographed, 
known wherever 


OF COURSE this PI 1enomenon can be 
explained largely in the characters 
of the two men “Smith expansive and 
friendly, Bonnick engrossed with tech- 
nical details and a born researcher. It 
is augmented by the phases of aerial 
photography each elected to follow. 
Smith builds a business out of 
oblique airviews that anybody can use, 
and Bonnick makes intricate maps for 
engineers, explorers and_ scientists 


big 
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which are too technical to be spectacu- 
lar and which are full of confidential 
discoveries that he cannot reveal. 

Bonnick is the man who proved to 
the world that the aerial camera can 
revolutionize methods of gathering en- 
gineering information, because he did 
it. He changed mapping methods all 
over the North American continent. 
He and his camera can fly over moun- 
tains, jungles, swamps and forests at 
better than a hundred miles an hour, 
doing the work of a whole surveying 
crew in places where no human being 
could live. He has pulled back the 
curtain from many blank spots on the 
globe, and gazed at regions no human 
had ever seen before him. He is the 
greatest expedition aerial photographer 
in the world, the king of his profession. 

He got his start in the R. F. C. 
1915, after a flying course at Farn- 
borough, England. It was while on 
active duty in France that he began 
to turn all his attention to photogra- 
phy, and later he came back to England 
to lecture about it to newly-transferred 
officers from the other Army branches. 
In a few months Lieutenant Bonnick 
became Captain Bonnick and came to 
Canada to organize photo schools for 
the Canadian R. F. C. 

Shortly after America entered the 
War in 1917 he had become such an 
outstanding authority on this subject 
that Uncle Sam asked Canada to send 
him to us. He went to the great train- 
ing fields of Texas to organize his 
photo schools and direct them. 

Then came the cruel awakening. 
From being an international celebrity 
and a famous military figure, he found 
himself just another barnstorming 
flyer. He went through the whole 
heart-breaking period from 1919 to 
1927. Most of this time he was flying 
for a firm of topographical engineers 
in Philadelphia, making strip-maps of 
projected power lines, dams, factory 
sites and doing the drudgery of an 
aerial photographer’s job. 

Recently he has accepted a commis- 
sion in Mexico where he believes that 
his greatest future will be, mapping 
out those wild and rugged districts that 
are practically unknown to the white 
man. Here he will have a wonderful 
opportunity for still further developing 
the technical side of his profession 
amid new scenes and under far more 
difficult conditions than before. 

END. 
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Flight Testing 


(Continued from page 146) 











mind began to fog over, and my only 
thought was to stop the spin. 

“TI tried to force out of it with power. 
I juggled the stick, and spun faster 
and faster. My head was swirling and 
I didn’t know up from down. I couldn’t 
even see the instruments. One more 
try with power did the trick. 

“I jerked the throttle open and 
straightened out so quickly that it 
cleared my head, and my troubles were 
over. Not very exciting to tell, per- 
haps, but it was the toughest spot I’ve 
been in for a long time. And I’ve 
never been able to get another P-12 
into that kind of spin.” 

The elaborate system of tests and the 
standardization of plane assembly have 
brought the aircraft industry out of 
the chaotic first growth into a period 
of stabilization. Revolutionary dis- 
coveries that were so frequent until a 
few years ago, have all been appraised, 
and the practical theories that are 
now being utilized in the quantity 
production of planes. 

Starting with nothing more than a 
vague idea in the engineering depart- 
ment the plans gain momentum through 
the various departments until the lab- 
oratory tests begin on the raw mate- 
rials, then shop tests on the various 
assemblies until the final completely 
fabricated airplane is ready for the 
strenuous tests just described. 

The hazardous business of testing 
new planes requires a thorough and 
comprehensive kaowledge of all the 
crazy things a plane is capable of do- 
ing, and practical experience in get- 
ting out of awkward positions. Only 
iron nerves will stand the daily test 
of flying. BND. 
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Training Errors 
(Continued from page 148) 











propeller attached to each engine will 
turn twice to every three turns of the 
engine. 

Tanks for fuel, water and storage 
are attached in such a manner that 
they can be dropped to provide greater 
buoyancy in an emergency. 

The sub-cloud car, originally de- 
signed in this country by the Air Corps, 
is an improved model of the original 
car. The car is supported to the air- 
ship by a single cable as far as 1,000 
feet below the ship. The car itself will 
be internally suspended flush with the 
envelope, its supporting cables drop- 
ping from the top of the inside of the 
gas compartment. Other airships all 
have the car suspended below the bag 
with the cables attached to the exterior 
of the envelope. 

The big non-rigid will be used in 
coastal patrol work by the Army. At 
65 miles an hour it will be capable of 
travelling 1,000 miles; at 50 miles an 
hour, 1,800 miles; and at 25 miles an 
hour, 2,500 miles. It may be refueled 
while in flight. 

Operation features of the TC-13 
were designed by Captain Axtater of 
Wright Field, Dayton, who spent 20 
months in Akron studying the design 
and building of the Akron, while that 
ship was in course of construction. 
Engineering features were by J. C. 
Yingling, aeronautical mechanical en- 
gineer at Wright Field. 

And when this giant dirigible takes 
to the air next spring, it will be an 
epoch of monumental importance in the 
history of lighter-than-air craft. 


END. 
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motors fourth, with sideslips, fire, steep 
banks, collapse of plane structure and 
undetermined causes in the order listed. 
On this subject Major General Mason 
M. Patrick, Chief of Air Service, 
A. E. F. writes: 


On November 11, 1918, a total of 
218 pilots and observers had been killed 
at training centers; 169 were students 
undergoing instructions and 49 were 
instructors, testers and transfer pilots. 
Of these accidents 19 deaths were due 
to collision in the air, and of the rest, 
a great many can fairly be ascribed to 
engine failure and lack of judgment 
or poor flying on the part of the pilot. 
The balance must be put down to 
“causes unknown”. Classification into 
the particular maneuver which the ma- 
chine was performing at the time of 
the crash, such as “stall”, “vrille”, 
“sideslip”, “dive”, etc., is not very help- 
ful, since these effects have probably 
in all cases resulted from the funda- 
mental failure to maintain sufficient 
flying speed. 

Examination of the figures, however, 
shows that the number of fatalities in- 
creases rapidly with the use of small 
fast machines. Thus, with the Avro 
or similar type of preliminary training 
airplanes, only one death for 3,000 and 
4,000 hours need be anticipated, while 
experience has pointed out the greatly 
increased risk of training on such ma- 
chines as the Sopwith Camel, Dolphin, 
and Spad. Of course, the fact that 
these machines are, as a rule, used for 
the more advanced and dangerous work 
such as combat, gunnery, and acrobat- 
ics, has an important bearing on any 
comparative figures. 

In the schools of the American Ex- 
peditionary Forces the hours flown per 
fatality vary from 2,738 for prelimin- 
ary training to 1,023 for advanced and 
pursuit training. The general average 
is 1,173 hours per fatality. It seems 
a safe conclusion that approximately 1 
fatality per 1,000 hours is to be ex- 
pected in advanced training under war 
conditions. The proportion of fatal- 
ities to graduation in the American 
Expeditionary Forces shows 1 fatality 
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to 90 graduates in preliminary work, 
1 fatality to 9.2 graduations in pur- 
suit training, and an average of about 
1 fatality to 50 graduations in obser- 
bombardment. The total 
appears to be 1 fatality for 
every 18 completely trained flying offi- 


cers available for service. 


vation and 


average 


These are the dreary statistics of the 
death-dealing training planes—and the 
venturesome, reckless cadets, who flew 
them. 

It will be seen that in most cases, 
conked motors 
and structural weakness of ships, the 
human element was directly respon- 

ble. Which in other words means 
ack of experience in proper handling 
faship. It is known England’s motors 


with the exception of 





were notoriously unreliable. But the 
report cadets were forced to fly worn 
ut crates does not stand up. The “un- 
known” cadet ranks are next to last 


on the list of causes of accidents in 


his diary. 


6 Newe- book I found to be a most ab- 
orbing document. Pertinent and 
tionably authentic. No one could 

have written it without hav- 
ing witnessed most the crack ups, or 
obtained firsthand information from his 
fellow Its humorous remarks 
bolt at me unexpectedly right on the 


unque 
possibly 


cadets. 


heels of several grim tragedies and I re- 
view it now. 

Without bothering to give the full 
name of the cadet, the “unknown” 
aviator tells of the detachment’s first 


loss, Cadet Ainsworth. 


of the disaster and 


It relates briefly 
humorous results 
of accidents experienced by other cadets 
on their first solo flights. Faithfully it 
follows the members of America’s most 
training detachment from Thet- 
ford to Samford and London Colny, up 
to Ayr, Scotland, where they received 
machine gun training and were taught 


lamou 


aerial gunnery. There most of the 
cadets lost their lives when compelled 
to put the fast, tricky Camels into the 
deadly right spins. 


Some of the comments appear flip; 
others cynical. This man, living and 
flying every day with death, forgot to 
fear it. He expected death; wondered 
if he would be the next to “dig his 
grave with a Gnome motor.” 

It tells of “Hash” Gile, who was 
bawled out by an instructor for not 
getting his tail up in a take-off. And 
when Gile pushed the stick against the 
instrument board on a second take-off 
and held it there, forcing his tail to 
come up and flop over in front of him, 
the laconic comment is: “Turned turtle 
—the dud!” 


One of the most heroic attempts to 
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save oneself from disaster is told in 
this worn book. It tells of Cadet Mont- 
gomery riding in a “AK.W.” as an ob- 
server. At the top of a loop his pilot’s 
safety belt broke and he was thrown 
into space. Montgomery, realizing his 
peril, calmly unfastened his belt. 


As the plane careened drunkenly to 
earth out of control, Montgomery clung 
to the fuselage in a desperate effort to 
crawl forward and get into the pilot’s 
place. Just as he had his hand on the 
stick the ship plunged him to his death. 
The diary briefly and flippantly records 
this outstanding act of cool headed 
courage—“pilot fell out of seat in a 
loop; observer game, but angel now”, 

There are numerous accounts of pilots 
whose accidents ended in wild laughter 
of those that witnessed the sorry plight 
of the cadet. A funny one relates how 
Pansy strafed a roof top and “forced 
down out of control a chimney”. It 
was a write-off for his plane. But 
“Dud” Mudge surpassed that one by go- 
ing through the side of a hangar. Mudge 
did a swan dive out of the nacelle and 
scared a mechanic half out of his wits. 
The motor was full on and the pull of 
the prop pulled the wall in, causing 
the roof to tumble in after it. 


UT the prize one that gave the boys 
many a hearty laugh is that flight 
of Tracy Bird. I mean the time he 
crashed through the roof of a house 
where two old maids had moved from 
London to be safe from air raids. Bird 
considered it his narrow escape as the 
women, although startled by his sudden 
and unconventional entrance, were none 
the less pleased with his unexpected 
and surprising visit and welcomed him 
warmly. 
‘Another act of outstanding gallantry 
is that of Cadet Wheelock. 
Flying with Cadet Berry in a Bristol 








Fighter up at Ayr, the plane crashed 
and caught fire. Berry was so severely 
injured he couldn’t extract himself 
from the burning wreckage. Without 
a moment’s hesitation Wheelock, al- 
though suffering from a broken arm, 
made his way into the flames and with 
considerable difficulty rescued his com- 
rade before anyone on the field could 
get to the flamer. Both airmen were 
badly burned. And the diary’s list 
makes the crisp comment: “Two hot 
birds roasted,” short, snappy yet in- 
different to death. 

But I can best let the Death List 
speak for itself. Its graphic account, 
its terseness and its moments of light- 
ness are its grit and its flavor. It 
plainly indicates that life for a cadet 
was pretty much a bowl of backwash; 
and Death was but a jest. 


END. 








Contact Sale 
WING EMBLEM for your lapel. Gold 
finish 49¢; LOG BOOK—Pocket size 
leatherette cover with embossed gold | 
propeller Special 97c; HELMETS— 
Black leather, fleece lined, Reg. $2.50 
now $1.97; FLYING SUITS. (Zipper 
front)—$10.00 Grade, our offer $4.95. 

Sent prepaid or C. 0. D. Plus Postage. No C. 0. D'S 
to Foreign Countries 





SMOOKLER-Dept. 24 489 Filth Ave., New York City &. 





ATEN] PLE 
moun teas 9 pape BROADWAY, 


TRADE-MARK ey ei ae 


REG PATENT ATTORNEY PROF. ENGINEER 
CALL or SEND your SKETCH or[ py, | 
SIMPLE MODEL for 
CONFIDENTIAL ADVICE 
No Charge for Consultation 
—=—“=x_—_-COUPON@= ——— 
Dear Sir:—Please send me full informa- 


tion and literature- about Patent Protec- 
tion, without obligation. 













TMB... ccccce 








|<oz qy- OO 


Addres 

















KX 


© 


"| AVIATION | History of Flight. 
| FROM THE | 
GROUND UP 


Theory of Flight 


Airplane and 
. teristics. 


Ignition. 














SALE PRICE $2.69 


Chicago, Ill. 


(Regular price, $3.50) | Gentlemen : 
If you wish a Gift Copy 
to be sent to somebody 
else, enclose your card 
with order. We will in- 
sert card in the book, | 
obliterate all price marks j; 





An Excellent Aviation Book 


for beginners and students 


AVIATION From tHe GROUND UP 


This new and authentic book on aviation presents all of the 
practical points pertaining to flying and the airplane—to date 
» A vast amount of information is contained within its 375 pages 

information that is written in plain non-technical English 


PARTIAL TABLE OF CONTENTS 


Airplane Types and Parts 
Aerodynamics. 
Airplane Construction. 

Control and Stabilizing Surfaces 
Engine 


Details of Airplane Engines a 
Carburetors and Fuel Systems. How to Learn Flying 


Airplane Propellers. The Gasoline Engine 





POPULAR AVIATION, 3 
608 S. Dearborn St.. 


Enclosed find check for $............. 
copies of AVIATION FROM THE GROUND UP to 


by Lieut. G. B. Manley 


Rigging and Assembling 
Aircraft Instruments 
Meteorology— Weather 
Aerial Navigation 
Airports and Airways 
Handling a Ship 
Stunts and Manoeuvers. 
Parachutes 


Charac- 


Air Commerce Regulations 








Send [ 1 












































































Lightplanes 


(Continued from page 171) 











surfaces (wings.) If the angle of 
downwash (wind) coming from wings, 
is 3° when it reaches the tail, the 
wind is hitting the horizontal tail sur- 
faces on top. That is why some ships 
fly with their tails down. 


OW the fuselage may increase the 

downwash or decrease it accord- 
ing to whether the ship is a high wing 
or low wing. A bi-plane or a parasol 
type of ship will increase the angle of 
downwash approximately 2°, so then 
the angle of the down wash is about 
5° at the tail. You will notice our 
horizontal tail surfaces are about 5° 
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incidence with to the top 


longerons. 

Every wing section has a different 
angle of downwash. The approximate 
formula used in the preliminary design 


is:— 


respect 


Angle of downwash in degrees= 
5.25 CL + 0.25. 
CL = Absolute lift coefficient 

This formula shows that the angle 
of downwash depends on the coefficient 
of lift of the wing. 

Some “airplane bugs” had trouble 
with low wing monoplanes. The trouble 
may have been too weak a wing struc- 
ture or the wrong angle of incidence 
in the horizontal tail surfaces. The 
fuselage in the low wing, affects the 
angle of downwash, differently than 
the biplane or parasol monoplane. In 
the low wing, the angle of downwash 
is constantly decreased as the angle 
of climb is increased, until about 12° 
angle of climb (or attack), then the 


angle of downwash suddenly is in- 
creased as the angle of climb is 
increased. That all sounds rather 


treacherous, doesn’t it. 

Another thing which seems to be 
neglected, or never mentioned by the 
manufacturers of light airplanes, is the 
“wash-in” and “wash-out” of incidence 
on the wing tips to take care of pro- 
peller torque. 

Our ship has adjustable rear wing 
struts so that incidence of the wing tips 
can be adjusted. 

Most American aircraft engines 
turn clock-wise when viewed from the 


cock-pit, if a tractor type airplane. 
Foreign engines turn anti-clockwise 
also the Henderson motorcycle 


conversion. 

The Continental A-40 engine turns 
clockwise, which we used in this ship. 
There is a tendency for the engine to 
turn in the opposite direction to the 
propeller, and being that the engine is 
attached to the airplane, the whole 
airplane tries to turn over with the 
engine, in the opposite direction to the 
propeller. That is why the ship will 
try to fly with the left wing low. 

To correct this we must use ailerons 
to bring that wing up, or put more 
incidence in the left wing tip and less 
incidence in the right wing tip. 
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FOF this engine and this wing, we 
first rigged the wings to 0° inci- 
dence in level flying position, then by 
use of the rear adjustable flying struts, 
we lowered the rear spar of the left 
wing one-quarter (%4 in.) inch, and 
raised the rear spar on the right wing 
one-quarter inch at the strut connec- 
tions, which are about 6 feet from the 
wing tip. This puts a slight twist in 
the wing. This warping the wings is 
spoken of as “wash-in” and “wash-out.” 

The wing section we used was origi- 
nally a German section, used on gliders. 
We changed the leading edge to more 
like an American section and found 
that it would glide further. Then we 
made the section thicker at the rear 
spar so we could have a strong spar 
for airplane use. The section now 
resembles an American section, called 
the U. S. A. 40. 

The center of pressure of this sec- 
tion, at 0° angle of attack, is 45% of 
the chord from the leading edge of the 
wing. We placed this point in the wing 
above the place in the fuselage where 
the center of gravity was located. The 
usual practice is to figure, mathemati- 
cally, the location of the C. G., of the 
complete loaded ship, but some ama- 
teurs seem to prefer building the ship 
and balancing it over a wood horse. 
This works, but sometimes the old 
C. G. pops up where you don’t want it, 
due to something weighing more than 
you expected. 

After the wings are placed properly, 
the landing gear should be placed so 
that the wheels make contact with the 
ground at a point 15° in advance of 
the C. G. with the ship in level flying 
position. That is, if a line were drop- 
ped from the C. G. position, to the 
ground, and another drawn from C. G. 
to the point of the wheel contact, the 
angle formed by these two lines would 
be 15° 

The ribs are made in the strongest 
manner known, that is, the Warren 
type trussing, with no nails to split 
the spruce or punch holes, thereby 
weakening the rib. The rib is exactly as 
the U. S. Army test laboratories con- 
sider best. Many amateurs neglect the 
strength of the rib at the point of 
connection to the spar. Here is where 
most failures occur. There must be a 
firm connection to the spar, and the 
rib should be strong at this point. 

END. 
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NEW HEATH CENTER WING 


You who want to fly for pleasure or business, you who 
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control assembly are all completely shaped and welded. The 
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formed and cut to fit. All holes are drilled. You have only 
to assemble the parts, cover and paint your ship. 


Government Approved 


The Heath Kit is so complete and practical that it has 
merited the approval of the U. S. Department of Commerce. 
Your airplane built from the new Heath Kit according to 
the simple instructions which accompany the parts, will be 
eligible for a Federal license when finished. You will be 
able to fly it anywhere. You can operate your 
Heath at a fuel expense of about le a mile, and 


the upkeep is negligible, 





















AIRCRAFT 








Flyaway Ships 


Factory built airplanes, ready to fly, are now offered at 
new low prices. These ships, made by experienced pilot 
mechanics—men who have had years of flying experience 
are now priced lower than ever before. The Heath is by 
far the lowest priced Approved Type Airplane, yet it has 
the same splendid workmanship, fine materials, and perfec- 
tion of detail that are found in more costly ships. In ap- 
pearance and performance the Heath leaves nothing to be 
desired. 


Price of the B-4 powered Parasol model LNB-4— 





I I saiciisicin sidciicteveeeirsanieannndeemdaabaniiaas $ 925.00 
Parasol with Continental A-40 engine, model LNA-40 1085.00 
Center Wing model CNA-40.............cccccssssssssssssssesssseeses 1095.00 


Easy To Buy, Easy to Fly 


The complete kit for either Model, less motor, comes for 

$399.00. You can have it shipped all at one time or sent 

in separate groups at a slight increase in price. The first 

of these shipments comes for $16.00. The balance may be 

ordered and paid for as needed. 

Write today for literature describing in detail, Heath Planes 
and the new Assembly Kits. Kindly specify 
whether interested in Kits or Flyaway Ships. 


International Aircraft Corporation 
Dept. R-333, Niles, Michigan 
Successors to 
Heath Aircraft Corporation 
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8-Day Airplane 
Clock 


Made for Pioneer Instr. 


aviation clock and you ¥ 
that—"‘Smookler’s” Pric 
ways lowest. Clock has 
8-day movement, and 
and set by turning knurled clock rim 
and dial are black, with luminous figures 
hands. Diameter 242 inches, thickness 
Easily attached to instrument board by dri 
two small holes for 10-32 mounting screws 








Reg. Retail Price $17.50 
SUBJECT TO PRIOR SALE 
SPECIAL PRICE 


Note price on this well-kr 


Phinney - Walker 


Co. 
1own 








The finest value ever offered in airplane clocks 


$19Q°95 


SMOOKLER, Dept. 42,489 Fifth Ave. Now York, N.Y. 











Model Flying 


(Continued from page 180) 











the model must not be thrown violently 
nor tossed forward. If thrown violent- 
ly, it will be likely to stall and crash. 
On the other hand, if it is not given 
sufficient velocity it will fall rapidly 
and may strike the ground before the 
propeller finally comes to the rescue. 
The latter error causes the loss of an 
unnecessary number of turns of the 
propeller and thereby reduces the dura- 
tion or flight distance correspondingly. 

Again, the instant of release should 




















































at bargain prices - 
once for we will not replenish this stock 


AERIAL PHOTOGRAPHY 


Photographic Pictorialism..F. C. Tilney 
Airplane Photography Herbert E. Ive 
Applied Aerial Photography.Capt. A. C 
McKinley 
Aerial Photography......... C. Winchester- 
F. I. Wills 
AIRPLANE TECHNOLOGY 
Plight Without Formula...Comm. Duchene 
Aeroplane Structures.......Pippard-Pritchard 
The Mechanics of 
the Aeroplane Comm. Duchene 
Force of the Wind ° -H. Chatley 
The Aircraft Handbook....Colvin 


BALLOONS AND AIRSHIPS 
Historic Airships........... R. S. Holland 
Aerostatics «+eeeeesebGward P. Warner 
Free and Captive Balloons.C. DeF. Chandler 
Pressure Airships... ..Blakemore-Payon 





ELEMENTARY 
Airmen and Aircraft...... Henry H. Arnold 
The Aeroplane Speaks......H. Barber 
Knights of the Wing... A. M. Jacob 
Aviation and All About It.A. Frederick 

Collin 

Air, Men and Wings...... George-Gilmar 
A. B. C. of Aviation.......Victor Page 
If You Want to Fly........ Alexander Klemir 


AVIATION ENGINES 

Automobile and Aircraft 

PD eedecesrseccceoee Arthur W. Judge 
Airplane Engines........... Lionel S. Mar 
Engine Dynamics and 

EE gree socereees Glenn D. Angle 
The Aircraft Handbook....Colvin 
Airplane Engine 





Encyclopedia ............ Glenn D. Angle 
Aircraft and Automobile 
Material ..... Arthur W. Judge 
FAMOUS FLYERS AND FLIGHTS 
TNETE FEES. 6c ccccocvces Cc. D. Chamberlair 
The Flight of the Kingsford Smith- 


Dt . apiasegeresi6eeees Ga. B. Fife 
The Tragedy of the Italia.Davide Gindici 
Life and Exploits of 

Comm. Byrd eoveeeeG. J. V. Murphy 
We aeweus eoneevees Chas. Lindbergh 
The First World Flight...Lowell Thoma 
Couriers of the Clouds... Edward Shenton 
Charles Lindbergh— 

E.G ccvecovsesevecs Van Every-Tracy 
Flying With Lindbergh....Donald Keyboe 
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far below list price 


Southern Cross.......... Ulm 
Knights of the Air....... L. J. Maitland 
The Conquest of the 
Atlantic by Air......... Chas. Dixon 2 
a India by Air ..++.+-8ir Samuel Hoare 7 
Lindbergh, the Lone 


Examine this list of Books 


We may have just the book that you have been looking for. 


E MUST reduce our overstocked bookshelves 
You 


Send 


Price 


40 
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5 00 


8.00 


3.00 
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00 
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50 


608 








should take advantage of this opportunity at 
in ir order now —do not delay. 
Price 
The Sky the Limit Tommy Ton on. 3.50 
Wings Over Poland K. M. Murra 3.00 
A Na e History of 
A t John Goldstrom 4.00 
FICTION 
Airme Noahs M. F. Sueter 7.50 
A J. E. M € 2.00 
K Wing Ww. J. D 2.50 
C | e Air Cc. L. M. Browr 1.00 
The Seve kies H. F. Guggenheim 2.50 
Land, Sky and Air Mark Kerr 7.50 
Sk ! Hodgkins-Magorin 2.50 
Or Ahead E White 1.50 
arking Bruce Gold 2.50 
jern Magic Carpet.Marie Beale 1.00 
GLIDERS — SAILPLANES 
A. B. C. of Gliding and 
Sailf g Victor Page 2.50 
Sailpla f Soaring Flight Co. 1.00 
METEOROLOGY — NAVIGATION 
The Pr ples of 
Aerography Alexander McAdie. 3.00 
The F ie Capt. Richard 
Stereog meter Duncan 3.50 
g Dead 
kK pt. Jenar E. Elm 2.00 
B M. Luckiesh 3.50 
A 
We ireau F. A. Carpenter 1.50 
Airmanship John McDonough.. 2.50 
Radio—A Study of 
First Principle E. E. Burn 2.00 
TRANSPORT — COMMERCIAL AVIATION 
Opportunitie in Ay ion.Walter Hinton 3.00 
Airport Donald Duke 4.00 
Civil A‘ of Report) 2.50 
Internat 1 Airport S. S. Hank 5.00 
on Business E. W. Dic 3.50 





80. DEARBORN ST. 


Some of these standard books will be sold 





























al Air Transport. Edwards- 2 
atior Chandler 3 
Wooly-Hill 2.50 

Allison Hawk 3 





Airplane Transportation 

Transport 
International Control of 
Aviatior Kenneth Colegrove 2.50 

WARFARE 
ngs of 

ganized Air Power J. M. Spaight..... 7.00 
Air Service, A. E. F H. A. Toulman 6.00 
and War Rights.J. M. Spaight 10.00 
Aviation in Peace and War.Sir F. H. Sykes 3.40 


YEAR BOOKS — ANNUALS — GENERAL 











The W j Aeroplanes 
d Airships ...G. G. Jackson 2.50 
Year Books Aero. Chamb 
1929 Commerce 25 
n Law H. G. Hotchkiss 7.50 
nd Medicine 
Medicine) L. H. Bauer 7.50 


CHICAGO, ILL. 











March, 1933 





be at a time when the air is compar- 
atively still and always between gusts 
of wind. At the moment of release, or 
just an instant before the model is free, 
the left hand should be withdrawn, re- 
leasing the propeller. The propeller 
should be turning rapidly at the instant 
that the model takes to the air so that 
its thrust will maintain flight. 

If the model is a single propeller 
pusher type, the method of handling is 
reversed. The model is now supported 
by the left hand while the right hand 
grips the propeller and also gives the 
forward push that sends the model on 
in flight. In this case, the prop starts 
revolving the instant that the model is 
released. If it is a twin pusher then 
the two propellers should be grasped by 
both hands and in launching, both the 
model and the propellers are released 
at one time. 

If the model tends to  nose-dive 
sharply, move the wing forward. If it 
stalls and drops-tail down or flat, move 
the wing toward the rear. If it is not 
possible to move the wing, correct the 
nose-dive by a small weight on the tail, 
or correct the stall by a small weight 
on the nose or hung from the landing 
gear. 

If the model climbs too steeply or 
stalls on the climb, the model is tail- 
heavy and should be corrected as al- 
ready noted. If the model does not 
climb readily it is nose-heavy. In this 
case we have assumed that the model 
does not side-slip with one wing low. 

Side slipping or a tendency toward 
turning over in the air is usually 
caused by motor “torque”, that is, by 
the turning effort of the motor which 
tends to turn the model in the opposite 
direction of the propeller. This can be 
corrected by warping or turning down 
the rear edge of the low wing slightly 
so as to give more lift on the low side 
and thus resist the torque. 

The wings should be parallel to the 
tail in all cases, while the vertical rud- 
der must stand parallel to the fuselage 
centerline for straight flight. For 
making turns, the vertical rudder can 
be bent slightly to one side or the other. 

It is safest to try the first flight on 
a large unobstructed vacant lot or field 
with short grass. Trees and buildings 
cause gusts and air-eddies that may 
interfere with the flight. A building 
may cause a down draft when the wind 
comes over the building that makes fly- 
ing impossible, for the down draft will 
invariably drive the model to earth as 
soon as it is launched. 

A perfectly calm day is the safest 
for the beginner, while a gentle steady 
breeze comes next in order. Gusty 
weather, with the wind coming in sud- 
den puffs is bad for model flying, even 
though the gusts are not strong. 

sending the wings up at the tips to 
form the so called “dihedral angle” will 
improve the stability or steadiness of 
flight but it will reduce the speed and 
duration of the flight. 


END. 
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German Amphibian 
(Continued from page 160) 








Cross-Country 
(Continued from page 166) 











dural spars and simple ribs. Like the 
wing, the leading edge is covered with 
sheet dural riveted in place with exter- 
nal hollow rivets. 

The fin is fixed to the hull by four 
bolts while the stabilizer, which has its 
angle of incidence adjustable by a 
spindle at its front spar, is supported 
by the fin and braced to the hull by a 


steel “V” strut on each side. Fabric 
is attached in a manner similar to the 
wings except that the struts are 


stamped into the rib flanges. 

All control surfaces consist of a tubu- 
dural spar and sheet dural ribs 
riveted to the tube. Ball bearings are 
provided to give easy action. 

The landing gear is attached to each 
side of the boat at three points. The 
two lower points are just above the 
water-line and the upper one is below 
the forward wing hinge. The landing 
gear rotates about the lower two at- 
tachment points both for retracting and 
landing. The compression strut con- 
tains an oleo ibsorber and re- 
tracting mechanism all faired into one 
complete housing. 

The retracting mechanism consists of 
an oil piston fitted with an automatic 
mechanical stop which locks the wheels 
either up or down when the end of the 
travel is reached. The wheels are actu- 
ated by a pump in the cockpit and 
operated with exceptionally little effort 
by the pilot. Only one hand is needed 
so that the pilot can actuate the land- 
ing gear while flying. 

The 425 hp. Wasp engine is installed 
on a welded chrome-molybdenum steel 
tube mount attached to the boat hull 
by four bolts. The engine mount de- 
sign was laid out with the idea of using 
either the 425 hp. Wasp or the 525 hp. 
Hornet engine and thus the Hornet en- 
gine can be installed without redesign- 
ing any part of the plane. 

The propeller clearance is such that 
a two blade Wasp or three blade Hornet 
propeller could be used. The rotation 
plane of the metal propeller is far in 
front of the pilots and the control sys- 
tem. The engine controls work by 
means of an Ahrens Control mechanism 
connected to push rods. 

The engine location and the nacelle 
form are the result of an extensive 
series of full flight tests with various 
combinations. The present streamlined 
cowl and ring is designed so that all 
parts of the engine are easily and 
quickly accessible. 

In the engine nacelle is the oil tank 
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U. S. AIR CORPS 
“Takes in over 700 men this 5 
for FREE FLYING 

ives them over 
HOURS Special Unifo 
Transportation to the Field,Liv 
ing Expenses, and 
Pay, While Learning 
Flying Here.’’ It costs 
Intely Nothing. Let Us Tell You 
to Get In. Information abou i- 
forms, Rank, Leave, and Actual Lifeat § 
The New $10,000,000 Field. Hand post- [iam 
man $1 and posta r entire informa aes 
thor ( 


TRAINING 
200 SOLO 












FLYING INTELLIGENCE BUREAU 
#1 5. J 


Rives Bldg. Los Angeles, Calif. 





and an additional fuel tank sepa- 
rated from the engine by a firewall. The 
gravity gasoline tank is fitted with two 
drains; the upper drain allows for a 
limited amount of gasoline to be used 
for starting the engines without any 
hand pumping. 

In the wings are welded aluminum 
gasoline tanks of sturdy ribbed con- 
struction, fitted with swash plates to 
prevent any sudden surges of gasoline. 
The tanks are vented in such a manner 
that no gasoline is lost regardless of 
the attitude of the airplane. In the 
bottom of each tank is a special Hein- 
kel type magnetic gasoline guage visi- 
ble from the cockpit. 

The wing tanks have their lines go 
directly to a U. S. standard three-way, 
four-port valve in the nacelle and re- 
motely controlled from the cabin. The 
valves shutting off each of the wing 
tanks as well as the hand fuel pump 
are located in the wings and have re- 
mote controls in the cabin. In this 
way it may be seen that the only gaso- 
line that enters the cabin is that on the 
small primer pump line. 

The three Lorraine Algol motors of 
300 rated HP develop about 370 HP 
apiece, turning the propellers at ap- 
proximately 1800 r. p.m. Other char- 
acteristics are: 








SPECIFICATIONS 
10 inches 
48 feet, 4 inches 
cdeaisbacith bis sibtatedsiaeistnasheadisiaiaiaktins 13 feet 
sq. feet 
Weight (empty).............0000. 7496.8 lbs. 
Fuel . 2204 lbs. 
NI cioik inane sancelabiwaiiceiaichassisuiinteusce 350 lbs. 
SP ics vcciesceicsconecuieasnccnd 1029.3 Ibs. 


In tests, the machine made a cruis- 
ing speed of 131 m. p. h. at low levels, 
remarkably high for so big a plane and 
it attained 129 m. p. h. at 6500 feet. 
It has a minimum speed of 65 m. p. h., 
and a radius of action of 810 miles. 
The climb of 6500 feet is accomplished 
in six and a half minutes and the ma- 
chine’s ceiling is 26,000 feet. 

END. 





When You Can't See the Sun 





LIGHTED r) UNLIGHTED 

MODEL MODEL 
$7.43 $6.43 

Aluminum Aluminum 
Case Case 


= 
Jones Compass “/7?" 


The 
New 
Reads Direct 
This compass-is an accurate, scientific instrument 


which shows at a glance which way your plane, or 

boat is headed. It is graduated every five degrees 

from 0 to 360, just like the compasses used on ships 

in the United States Navy 

Compensated by simply turning screw at side 

Every compass guaranteed one year against defect 

in workmanship or material and will be repaired or 

replaced if returned to manufacturer. 

Postage paid. Jones compasses are built for service 

and must deliver it. 

Model AL. Polished Aluminum Case (Lighted) $7.43 

Model A. Polished Aluminum Case (Unlighted) $6.43 

Sent prepaid or C. O. D. plus postage. No C. O. 
D.’s to foreign countries. 

SMOOKLER, Dept. 40, 480, Fifth Ave. (42nd) New York 


up like a house afire. ater on some 
towns were passed but they were not 
on this strip map. Finally he recog- 
nized the name HAMILTON on the 
roof of a small way station and fol- 
lowed down into Columbus. 

I could go on quoting numerous in- 
stances of pilots gone astray, but 
enough is enough. Suffice to say that 
it’s wise to remember that you are 
never lost, it’s always your course that 
has gone astray and must be found. 

Do you pilots know that Army fliers 
are required to pack along a Rand-Mc- 
Nally map of the United States (1 
inch equals 80 miles) on a long cross- 
country trip, in case they run off the 
strip map that they use from one land- 
ing to another? Do you also know 
that the Department of Commerce 
hands out two mighty useful booklets, 
one the “General Airway Information” 
and the other the “Description of Air- 
ports and Landing Fields in the United 
States”? They take up very little space 
and may be the means of saving any- 
thing from a reputation to a life—or 
even a darn good airplane. 

And so, with attention to the matters 
suggested, cross-country flying will be 
as natural and safe as walking in your 
own backyard. 

END. 


Go Up, Young Men, GO UP! 
The World’s Greatest 
Opportunities Are in 










Get our part-time 
work plan that helps 


pay your tuition 


Here’s your life-time opportunity— 
full flying courses, including trans- 
port. Ground training under gov- 
ernment licensed mechanics—flying 
instruction by veteran transport 
pilot—at our big modern airport 
You get thorough training and 
quickest time. 


e 
JOE D. VAIL 
veteran transport 
pilot and flying 
imstractor 


learn to fly in 


Home Training Course 
Prepares You for FLYING 


If you are unable to come to our school at present 
for your flying training, we offer you our ap- 
proved home training course—the most com- 
plete and thorough, we believe, ever offered 


FREE BOOK! 
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Advertise in this 
Directory. Rates: 





BUYER’S DIRECTORY 


One-Inch Adver- 
tisements. No 














$2.00 per inser- more — no less. 
tion, 
inion IF you have anything to BUY AUTOS 
AIRP , , thi 
hei BUILD A FRONT ORIVE) 





CORBEN SPORT PLANES 


“CORBEN BABY ACE” 
Snappy single place sport plane 
“CORBEN JUNIOR ACE” 
Two-place convertible sport plane 
Both are now offered fiyaway or in semi-built 
kits for the home builder. 
Send dime for illustrated folder 
CORBEN SPORT PLANE CQO. 
Madison Airport Madison, Wis. 




















PROPELLERS 
Designed and built for 


Racing Planes, Sportplanes, 
Windwagons, Windtunnels, 
nga no Ice, and Snowsleds. 

New lo prices on all Special Propellers. 
Send 8 cent stamp for circular. 
LORENZEN PROPELLERS 
Dept. P.A. Niles, Mich. 












Wheel Drive Aute as this are now in blaeprint 
and available to you This car powered by 
a 4-cyl. motor is mad f ol& car parts as 

Model 1 t all so cheaply ob 
tained now, and best of all a ma- 
chine shop is not a necessity for 


making such a fast one. Sen 
stamp for further details 
Edw.A.Borntraeger, 3450 N.Marshlield Ave., 
Chicago, i. 











USED AIRPLANES 
$50°° AND UP 


Send 10c for complete catalog featuring Used 
Lightplanes and some Larger Ships. 
Easy Payments. Your Car accepted in trade. 


Federal Equipment Co. 
Dept. 11 DEER PARK, OHIO 








@ New and Used Propellers 
For Sport Planes, Wind Wagons, & Ice Sleds 
PRICED from $2.50 to $15.00 
Write US your requirements 
Enclosed stamped self addressed envelope. 

We Design _Special Propellers. 


Converted Henderson- —less prop. & Mag. $35. 00 
SEND 3c stamp for list of used Airplanes & Parts. 


RETZ AERO SHOP (iNotana.’ 





BOYS! You can 
* build the & 
“Bug” midget racer! 
Anyone can build it in 
a few hours. Complete 
Parts cost only $10.00. 





We tell you where to get 
them Everything complete. 
1 brings simplified blueprints, set of photos, instractions 
where to get parts and to assemble it, asing only pliers 
frill and screw-driver. Carries two persons. Puts Model T t 
shame More fun than flying. Send $1.00 bill now 





BUG AUTO'S, Dept. P-1, Kearney, Nebr. 








EQUIPMENT 











Avro-Avian, 1929 English job, Cirrus motor, fold- 
ing wings, slots, and air wheels. A-1 condition 


licensed to Nov. 1933.........++- ..-$ 750.00 
Ryan, 6-place B5 with Wright J6 300 HP motor. 
About 225 Hrs. condition like new, licensed 
9D BGG. WD... cccccccovess $3000.00 
Robin OX, 185 hrs. also like new, licensed to 


PE MDs pevneteincctantewe ‘ $ 500.00 


JOS. S. SANTIN- 
MYSTIC, CONN. 











FOR SALE 


Alexander Eaglerock, In Excellent Condition. OX5 
Motor, A-1 condition. NC License expires Nov 
15th, 1933. 1928 year; 3 pass. Biplane Always 
Hangared, Never cracked up, Private owned 

A good bargain to a quick buyer. A demonstra- 
tion will be gladly given. 


Ss. 0. SKOCIK 
P. O. Box 56 Ashland, Penna. 











MODEL F. SWALLOW 


Three place, just overhauled and recovered 
Always kept in hangar. Ready to fly away 
On account of sickness owner will sacrifice for 
cash 


c. G. WILSON 
2205 Magnolia St. Texarkana, Texas 














AIRPLANE PROPELLERS 





TROYER PROPELLERS 


46” Diameter for Heath Hendersons. 

6’ Diameter for Fords and Anzani 

6’ Diameter for Cross Country twin... 
Cash with Order 


KERMIT R. TROYER 
75 Mt. Vernon Grand Rapids, Mich. 





$12.50 









Aviators’ Winter Combination Offer! 
Spalding Navy Helmet 


A warm leather helmet 
heavily lined, worth $9.5 
Genuine Protector Goggles 
In metal box, value $7.50. Absolutely 
Navy Leathertex Flying Suit New 
Zipper equipped, worth $25 00 
AIR TRANSPORT EQU ae, INC. 
Roosevelt Field, Garden City, N. Y. 














AIRPLANE SUPPLIES 


INSTRUCTION 











FOR SALE 
inverted Chev Motor, in good 
- fiy _ . ; ; $45 








a a _.. $3.39 
—~ gd in dicators | with pilot tube ee $7.45 
1 new Covered Light r 

x ith binges ‘ | Lightplane Ri eee $2.50 


Send 3c in stamps for list. 
WILLIAM BRACK, JR. Factoryville, PA. 


PILOTS LICENSE EXAMINATIONS 
MADE E-Z 


Booklet of 300 typical exam questions with correct 
answers, includes 1932 changes in Rules and Reg- 
ulations, Aerodynamics, Engines, Ignition, Navi- 
gation and Meteorology. Covers all grades Pilots 
and Mechanics written exams. Send one dollar 
today. Booklet of Safety Flying Rules. 115 
Don'ts, with reasons on twenty primary flight 
maneuvers. Price 50c. 

E-Z AVIATION SYSTEM 

Box 6-P, Rosedale, N. Y. 














Light-Sport Airplanes 2 s 


12 New Designs 
Engine Conversions 
Penguins 
New 1933-A Catalosue *** The Great Big Picture 
Book Send 25 cents. Positively nothing free. 


THE CAPITAL AIRCRAFT COMPANY 
P.O. Box 337 Madison (PA-8) Wisconsin 


Boys! Young Men! Learn to Fly! 


Guaranteed Home - Study Course 
in Aviation. Only $1.00 postpaid 


Complete, Accurate Reliable 
Special Offer. Rush $1.00 NOW! 
Your money back if you want it 


NEIL C. TASKER, Shamokin, Penn. 














MODEL AIRPLANES 
(Ready Built) 





PROPELLERS 


ALL KINDS 
NEWEST TYPE 
Highest Performances 
Lowest Price. Free Catalogue 
DUMAS AIRCRAFT CO., 1330 E. Pike, 
Dallas, Texas 








WANT WARNER PROP. 


I have fifty dollars cash for a Warner steel 
propeller. Must not be over seven feet six 
inches in diameter and would much prefer 
seven foot or smaller. Write or wire giving 
full description. 


GEORGE A. HALES 
1103-4 Hales Building Oklahoma City, Okla. 





FOR SALE 


New set of Heath Parasol wings, (Model V) with 
‘ installed, ailerons, and complete welded 
model 29 All uncovered and neat job 





“Take $50 for all or will sell separate. 
Will also trade in Harley 74 Motorcycle. 


Lavern P. Kowalke 
Wall Lake, lowa 


SOLID SCALE MODELS 


Finished Models Complete With Wire Riggings, 

Insignias and MOVABLE CONTROLS 

75g” (U.S.) Curtiss Hawk P-6E* $1.25 

6” (German) Fokker Triplane** . $1.25 
*Modern Plane; **Wartime Plane. 


BATLAS & SIGWART 
131 Waitman St. Morgantown, W. Va. 











RETZ RS 
SPORT BIPLANE 


BLUE-PRINTS e+e - $3.08 
PHOTO .. _ -10c 
3-View descriptive Blue- 
print and Specifications .25c 


RETZ-AERO SHOP 


Farmiand, Ind. 












Completed ScaleModels 


Beautiful Solid Scale Non-Flying Models of the 
Curtiss A-8 Attack and Boeing Bomber. Movable 
Machine Guns, enclosed Cockpits, Army colors and 
insignia. 13” span $4.00 P. P. Send 5c for Photo 
Models of any planes, wartime or modern, made 
to order. Write for information. 


H. W. BUTTERFIELD 
311 Walnut St. Momence, Iil. 








IMPROVED PROPELLERS 


Order from this od, cash with order 
4.ft. diameter for Harley and Indiana Motors $ 4.50 
4-ft, 6 in. for Heath Henderson metal tipped ......$ 8.98 
6-ft. for Fords, Lawrence & Anzani meta! tipped $ 9.98 
8-ft. for the O.X. 5, laminated Oak, ry r tips..$19.95 
New Super Heath Ship, __ S808 40H Aeronautical 
, $75.00 
Photes: information ae leather bound flying manual, 25¢ 
HIBBS, Ft. Worth, Texas 








LIGHTPLANE SUPPLIES 


Lowest prices on efficient, small propellers, hubs 
and engines for lightplanes, windwagons, iceboats, 
sleds and midget cars. Featherweight 2 cyl. Indian 
motors; single cyl. and twin Hedstroms and 61” 
Indian twins. Ford ind Chevrolet conversion motors 
ready to fiy. Monocycles for amateur acrobats 
Turnbuckles 10c. Flying Flivver blueprints $3. Ford 
conversion motor blueprints $2. Midget car axles, 
motorcycle wheels, lightplane landing gears and 
tail surfaces, cheap. New bargain list 10c. 

STORMS AVIATION CO. SPARTANBURG, S. C. 








FINISHED SCALE MODELS 


Order any scale model you wish and enclose $1.00 
plus postage. Wingspread 4 in. to 6'2 in. Pine 
wood construction, glossy lacquered finish. Enclose 
25c east of Mississippi, 40c west of woe ssippi, 
40c Canadian and foreign charge. No Oo. D. 
orders. Larger scale models also made S order. 
All inquiries answered on special model aviation 
projects 

MUELLER BROS., 


28 Peach St., Buffalo, N. Y. 
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tion, 





Hz =:  BUYER’S DIRECTORY 


One-Inch Adver- 
tisements. No 
more — no less. 











MODEL AIRPLANES 











(Ready-Built) 
» a 35c Double Geared Winder with each order! 
R.O.G. Tracior, 1000 ft. flights $ .75 
R.O.G. Cabin Commerci: 1000 ft. fii ights $1.25 





R.O.G. Cabin Commerc 

30” R.O.G. Ca n 

are not 
a 









‘al, 1500 ft. flights $2.00 
al, 42 mile flights $4.50 
made models guaran- 





gs our estimate on 
iy made Scale or other- 
packing crat in g and insurance charge 





jels 


" Sea Gull Model Aero Co. 


165 Beach 113 St. Rockaway Pk., L.i. N.Y. 





Just out 1244” SKY HAWK. Red and 
« White CABIN MONOPLANE, Complete 
Kit $ .50 p. p. And the 17!2” E-2 FAST 
MAIL! Blue and Low wing Speed Sensation, 
Complete Kit $1.60 p. p. Build these flying Eagles 
of the Air. 17” Curtiss Robin $1.00 p. p. 14 
HOWARD RACER § .75 p. p. 


A FULL SIZE ROBIN or HOWARD 
FREE Blue-print with each NEW KIT. 
EAGLE KIT MFG., CO. 


11368 S. Mayfield Ave., Chicago, Ili. 





22 “U. S. NAVY" CORSAIR 


Flying scale 


model All 
partsclearly 
stamped on 














balsa. Com 
plete with 
fullsize plan 
and oe sae POST 
| tions PAID 
Remt Ck or MO — Send 8c stamp for price liat 
HU MODEL AIRPLANE & SUPPLY CO. 


475 Brook Av., Bronx, N. Y. (Dept. P) 














Announcing New 12” Fine Detailed Ornamental Models 
GEE BEE SUPER SPORTSTER, CURTISS HAWK 
P-6-E. Exa — icate 1e 20” models. Each 
d distinction. PRICES 
UCTION KITS, con- 
nd most complete list 
3-view drawing, pat- 
ons. Gee Bee S. S 
20¢ postage. Rush 
rated 1 prices of 12” 
ished model i aan Drawings 

VICTOR STANZEL, Schulenburg, Texas 
















30c Endurance Plane! 


We have developed a baby endurance flyer that 
can easily be built by beginners to give from two 
to four-minute flights Kit contains full size 
plans and instructions, balsa strips, Jap tissue 
cement, dope, etc. Complete kit is sent to you 
for only 30c in stamps. We pay postage 


G. H. Q. Model Airplane Co. 


710 E. 149 St., New York, N. Y. 








24” New Fokker Hospital Ship 


[29 


fall size plan POST 


Remit by Ck.or M.O. Send 3c stp. for in, pom PAID 
isa MODEL AIRPLANE & SUPPLY CO. 
4765 Grook Av., Bronx, N. Y. (Dept. P) 

















Beautiful 20” Fine De- 
tailed, True Scale, Orna- 
mental Models, of the 
Gee Bee Super Sportster, 
Curti Hawk P-6-E and 
Falcon AC3. (Hawk model 





Complete Construction Kits, 
i 1di view drawir 





yout and full 
t Gee Bee Ss } Hawk P-6-E 
Falcon AC3 $3.25 ze 30c. Satisfaction 
oney Refunded. Rush 5c for new 

pr f finished models 
Se hulenburg, am, 





2U 
Guar anteed or 





Vv ic tor font 


45c Flying Scale Model! 


You can get a 12-inch exact scale flying model of 
the famous U Army Hawk for only 45c in 
stamps. Complete kit contains full size plans 
and instructions, balsa strips, Jap tissue, insignias, 
lettering, cement, dope, etc Careful buyers will 
get this plane. We pay postage. 


. H. Q. Model Airplane Co. 


710 E. 149 St., New York, N. Y. 








Frank Hawks’ NORTHROP ‘‘GAMMA"’ 


Be the first to build this 942 inch solid scale model 
of Frank Hawks’ famous Northrop ‘Gamma 
(named ‘‘Texaco Sky Chief'’). The kit contains 
full size authentic detailed plans, all balsa C 
cut to correct length and four bottles a4 
liquids. All materials are of the fines 

quality obtainable. Only pestpass 
12” CURTISS CONDOR kit postaid only 

Send stamp for price list 
MAJESTIC MODEL AIRCRAFT COMPANY 

Dept. A-100 Fifth Ave. New York, N. Y. 











MODEL KITS AND PLANS 








lue: Solid Scale Models 
Hawk Fairchild 24 
velair Kits contain 
nodel is stamped 
balsa dough- 
sand paper 

cement, 2 bottles 
propellor and drag 
30c P. P. Send 3c 
for yours NOW 


AMERICAN (MODEL AIRCRAFT CO. 
102-02 Liberty Avenue Oxone Park, L. I. 






Giant Plane!~—65c! 


We are offering U. S. Marine Falcon (Type A-3) 
kits, with 24” wing spread, at the very low price 
of 65c in stamps or money order Complete kit 
contains full size plans, balsa strips, Jap tissue, 
pine motor stick, cement, dope, etc Beginners 
can easily construct this giant endurance plane. 


G. H. Q. Model Airplane Co. 


710 E. 149 St., Now York, N. Y. 














A Great German Fighter 
The Halberstadt C.L. 2 
A FLYING SCALE MODEL 


this well detailed 

t on the market. 
A model 

coeses $2.00 P. P. 


Black ent 


2851 Vincennes St. 





Pittsburgh, Pa. 


Looking For Value? 


SPAD—a 24” wingspread, complete flying kit, con- 
taining full size plans, Jap tissue, cement, 
dope, etc., sent postpaid for only 65c in stamps. 

AUTOGIRO—a 24” fiying model for advanced 
builders. Kit contains full size plans, Jap 
tissue, pine motor stick, cement, dope, etc. 
Sent postpaid for only 65c in stamps. 


. H. Q. Model Airplane Co. 
710 E. 149 St., New York, N. Y. 








FORD TRI- MOTOR TRANSPORT PLANE 


Solid Scale Model—14” Wing Span 








s 200 Complete Kit 
2 Postpaid 

N.Y. Model Airplane Co. 

4016 Church Ave Dept. P Brooklyn, WY 








$1.00 “IKE” $1.00 


A glistening white 15'2” wingspan mode! of Ben 
O. Howards latest race ship. Marvelously complete 
and detailed, yet unique in flying performance. Kit 
contains—READY CARVED PROPELLER, two pair 
of celluloid wheels, large bottle of specially pre- 
pared model color, ready formed wire parts, large 
detailed full size blueprint with special pattern 
section, etc Complete kit only $1.00 postpaid 
PACIFIC MODELS 
9610 Division St. Portland, Oregon 

















XUM 


Capt. Frank Hawks’ 
NORTHRUP “GAMMA”! 


20” Flying Scale Model of the new “Skychief.”’ 
Complete with plan glue, finished cowling. 
Nothing omitted! $1.50 postpaid. Plan only 
4( NO STAMPS 


Browning, King & Co. 
15th and Douglas Sts. Omaha, Nebr. 


U. S. MARINE 
FALCON 

Flying scale 25 
model. All 

parts clearly POST 


full size plans stamped on#™ PAID 
and instructions balsa. 


Remit by Ck or end 3c stamn for price list 
HU co 


24 Inch 






Complete with® 





MODEL AIRPLANE & SUPPLY 
475 Brook Av., Bronx, N. Y. (Dept. P) 














Plain Model Kits 
Ready-Shaped Kits 


@. Modelplane Drawings 


e *** 7 ireat Big Picture Book 
th 





ing fre 


THE ‘CAPITAL AIRCRAFT COMPANY 
7 


24’ U. S. ARMY HAWK 
Flying scale model. All 
Parts clearly stamped 95 
on balsa com- 
plete with full 
size plans and POST 
instructions. PAID 


Send 3c stamp for pice list 
LY co. 












Remit by Ck. or 
HU MODEL AIRPLANE & SUPP 


475 Brook Av., Bronx, N. Y. (Dept. P) 








BEN 0. HOWARD’S RACER “IKE’’ 


% seale. Accurate and authentic. 

Span 1512”, length 1234”. Colored all white after 
the real ship with the new Peerless Model Dopes 
Black Lettering Clever pivoted TWO wheeled 
pants. This model is not easy to build, and it will 
test your skill. Plan is 18x24”, detailed to the 
— a part. Kit is complete for only $1.00 post- 
pai 

PEERLESS MODEL AIRPLANE COMPANY 
15205 Madison Avenue Lakewood, Ohio 


— 
— 








COMPLETE 
” ° . 

24” flying KITS 65c "°s., 
24” S. P. A. D. 65¢e, 24” Marine—Falcon 65c 

24” Autogiro 65c 
Guaranteed flyers 
Success Model Airplane & Supply 
1846 W. 34 Place CHICAGO, ILL. 


Free List 

















P.O. Box 33 Madison (PA-8) Wisconsin 
CONSTRUCT-A-PLANE KITS 
20” Flying Bellanca Skyrocket......$ .85 


20” Boeing P-12C Flying Model $1.10 









25c EACH Nieuport—Howard Racer—Boeing P-12C 
Curtiss awk P-6E—Myst “S" Racer—Fairchild 
" 3-in-1 65c §-in-1 $1.00 
Dealer i for special discount. Remit by money order. Kits 
ai a rders of $2 er, up to $2.00 add 10c 
each kit for postage and packing 


CONSTRUCT-A-PLANE COMPANY, Dept. Al 
285 Bushwick Av., Brooklyn, N. Y. 











TALK ABOUT RESULTS! 


Let J. E. Mutchler tell you what results he received from the P. A. 
Buyer’s Directory. 





FOR SALE 


Two place Alexander Flyabout cabin mono- 
plane. 45 h. p. Szekely motor, practically 
new, only 70 hours time on ship and motor. 
Excellent condition. Extra instruments and 
equipment. Will sacrifice for cash. 

J. E. MUTCHLER 

Miles City, Montana 











Here's the ad as appeared in the November 


BUYER'S DIRECTORY 


“SHIP IS SOLD! Due to the 
splendid response from your ad— 
letters from all over the United 
States and Canada, and many tele- 
grams—it was easy to contact 
buyers.”—-J. E. Mutchler. 
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Advertise in this 
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$2.00 per inser- 


tion. 


BUYER’S DIRECTORY 


One-Inch Adver- 
tisements. No 
more — no less. 








MODEL KITS AND PLANS 








DIFFERENT FUSELAGE MODELS 
4i Difficult Parts Cut to Accurate Size and Shape. Wings, 
body tail finished in Brilliant Colors. Hand carved trae pitch 
propeNer, turned wheels, bent wire parte, Onished and colored 
cowl, exhaust ports, etc. Full size drawings complete instructions 
TER in. span Low Wing\| Complete Kit 

SKYLARK—16 in. span High Wing each $1.00 
HORNET D-2 Pursuit Biplane 15 in. Postpaid 
span areal Wind Fighter $1.25 Complete Postpaid Every 
model easy to build, attractive in appearance, a good flier and 
simple to repair. Money orders only 

Designed by a model builder, of 24 years experion 
THAYDOM MODEL AIRCRAFT CO. Atlantic, peas. 


If you have anything to buy; 
If you have anything to sell; 
USE THIS DIRECTORY 














12” FLYING TWIN PUSHER 
All parts complete = » 25C 


plans and _ instruction 

make a real flying MO 4 preci 
1 5 

Dealers :—Write for discounts ac 


UNIVERSAL MODEL AIRPLANES 
4016 Church Ave. Brooklyn, N. Y. Desk P 








SENSATIONAL MODEL PLANS 
FULL SIZE—MOST COMPLETE PLANS EVER SOLD 
ACCURATE—WONDERFUL FLYERS—MONEY BACK GU ARAN- 
TEE—Cartiss Hell Diver 30 in., 25c. Hawk, 30-in., 25c. Akron 
Fighter F9C2, 25-in., 25c. G. B. Super Sportster, 20-in., 80c. We- 
dell Williams Racer, 20-in., 

. Type 18 Spad, 20-in., 25c 
Fokker D-7, 20-in., 25c. Lock- 
heed Orion, 24-in., 80c 
ORDER SEVERAL NOW!',; 

Viking Aircraft Co. 


pt. 23 
Hamilton, Ohio 














MODEL AIRPLANE PLANS 
LL SIZE BLUEPRINTS 


1544” Boeing "Soe Wing Pursuit.............. $ .20 
156” 1932 Gee-Bee Racer................+ 25 
24” Bellanca Pacemaker................. -50 
13” Ourtiss A-8 Attack................. .20 
i i Ps cccccesssecseese bare 15 
1H” Mid-Wing Racer............... ; ‘ 15 
12” Prest Baby Pursutt bébeensenes aes 15 
ee Se dn cose cccssnesenece 15 


Dealers Send Stamp for Discount List 
W. 7. VOGEL, 2811 Woolworth Ave., Omeha, Nebr. 












Plans for a flying 
model of the 
HEATH 
BABY BULLET 
if yon send for our Free 


rice list. Send postcard with name and address 
its for above model, 15c postpaid, Flies 100ft. easily 
60 ft., 3/64 rubber, 9c; a wheels, 2c each 

WO!URN MODEL AIRPLANE SHOP 
(Dept. P-3), 17 Belmont St., Woburn, Mass. 














MODEL AIRPLANE SUPPLIES 








MODEL AIRPLANE SUPPLIES 
Send your name and address for 
a sample of Balsa Wood and our 
prices on model airplane supplies. 


Aero Shop, 3050 Hurlbut Ave. Detroit, Mich. 








Deluxe Supplies at Low Cost 
Exclusive Distributors 
Emperor and Mikado Tissue Paper 
Hercules Cement 
Brazilian Balsa Wood 
Send 3c for price list 


Ace Model Airplane Co. 





CLEVELAND'S Own DOPES and CEMENTS 
The wonderful New Enamel Model Dopes (black 
silver, gold, cream, yellow, orange red, 
_ drab blue, brown) @ The old trans- 

es (yellow, orange, red, green, blue 
a Colorless cement @ Paper cement 
@ Acetone, for thinning @ 1-0z. bottles, on all 
15c, ea. (except colorless cement, which is 18) 
2 oz., 25¢ bottles on cements only. 15¢ packing 
charge, on orders under $1. (Any order subject 
to and not containing it, will be disregarded) 

CLEVELAND MODEL & SUPPLY CO. 
1866-PAC West 47th St., Cleveland, Ohio 








Nitrate Dope Formulae 


Nitrate Dope—Mix your own. Less than half cost. 
No expensive equipment needed Four tested 
formulaes, instructions, how to mix, where to 
buy chemicals, etc., $1.00 Be the first in your 
territory to make and sell dope Large Profit. 
Circular free. 


NITRATE DOPE LABORATORY 
Dept. B—Box 334 Oshkosh, Wisconsin 














LOOK! 

DISCOUNTS 
Comet offers you same special dis- 
counts = balsa wood and supplies, TO KIT 
materials, etc.. we are now giving 
pon heen — 6° manufacturers and MFRS. AND 
airplane supply houses. OVER 
NIGHT SERVICE! ont 3c MODEL PLANE 
stamp QUIC or Discount i. 
Catalog, on Letterhead. Add s SUPPLY HOUSES 
COMET, 3114 Harrison, —y PA-B24, CHICAGO 





PEERLESS MODEL AIRPLANE DOPES 
You've heard of these new wonder dopes—how 
they finish your model, giving it that well made, 
natural look COLORS: Jet Black, Army Olive 
Drab, Ben Howard White, Peerless Orange, Navy 
Light Blue, U. S. Marine Yellow, Flag Red and 
Glistening Silver. 

PEERLESS “QUIK-SET” CEMENT——The Perfect Mode! Cement 
Clear and fast drying, yet it will not turn white. LARGE 
1 OZ. BOTTLES OF CEMENT OR DOPE. l5c EA. PP. 

PEERLESS CHEMICAL & MFG. CO. 
2014 Elmwood Ave. Lakewood, Ohio 














BALSA CUTTER 30c 


Assemble it yourself and save money. All parts, 
including blade and base, furnished. Cuts up to 
44” thick and 5g” wide. Cuts L and T sections 
of any length. Price 30c (3 dimes) 


HETHERINGTON, MFG. CO. 
4526 Corliss St. Los Angeles, Calif. 


Model Aero Clubs 


Here’s your chance to stock up for Spring Meets 
at wholesale prices Compare these: 
Grade A Balsa Wood 1/16x2x18 -.1%e 
Jap Tissue, 1 doz... iis 
Piedmont grade “‘A" Rubber 50 ft. 16”....18¢ 
Send for price-list 
Minimum order 75c Mailing charge 15c 














A Real 14 h.p. Gasoline Engine 


in miniature, oe MODEL AIRPLANES and 
boats 4 in. Bore % in. Stroke—weight 1 
lb.—3200 R.P.M. GET CATALOGUE, REAL 
BOATS, MOTORS—FITTINGS, ETC.—only 
20c (coin) LOUIS P. LOUTREL, 
96 McDonough St., Brooklyn, N. Y 








CUT PRICES! 





Balsa 18” lengths Clear Cement, 2 oz - +10 
1/16x1/16, 30 for .05 Rubber, 4% Flat, 36 ft. .10 
1/16x1/ 8, 25 for .05 Tissue, 6 sheets 10 
1/ 8x1/ 8, 22 for .05 Wire, .018, .0: 5 ft....02 
1/ 8x1/ 4, 11 for .05 doz 15 
1/32x2 8 for .10 5; 138” .08 
1/16x2 8 for .10 Balsa St sisner, each .50 
1/ 8x2 6 for .16 Add 10c postage 


LENNON MODEL AERO CLUB 


37 Lennon Street Providence, R. I+ 


Piedmont Aircraft Supply Co., Greensboro, N. C. 
NEW 1933 


Send 3c to cover postage 


SCIENTIFIC MODEL AIRPLANE CO. 


277 P Halsey St. Newark, N. J. 








ALUMINUM SELLEY 
COWLS OD Mfg. Co., Inc. 





Drag | Open |Closed Packing and 
oon ee 20|.....20].....25 Postage 6c ea. 
REP ect 25)... .:25].:2125 Cowls can be 
215” .28|.....30|.....30 had 5”-6"-7". 
jee ee 35 _8”-9"-10" dia. 
315” 40 45 45 Send for Catalog 
i —— S ae 55 1373P Gates Ave. 
419" 75|.....80|.....80 Brooklyn, N. Y. 

















Branch Office 
and Mill located . 
in Ecuador, S. A. 





LONG BEACH, CALIFORNIA 








MODEL AIRPLANE BUILDERS 


Save money with our newly perfected cutting knife 
It cuts Balsa, Bambo, Paper, Cardboard, Leather 
in Strips 1/32” to 1” in width up to 14” in thick- 
ness Adjustable selflining guide Graduation 
mark on guide eliminates measuring Removable 
Razor Blade. Strongly made of polished Steel and 
Brass 
A Real Value — 50 Cents Postpaid 
Agents Wanted — Circulars on Request 


The Model Shop Box 2385 Cleveland, O. 











3149 Shenandoah Ave. St. Louis, Mo. 
Supplies Lowest 
You'll Prices 
Rave Catalog, 
About 5 3e St'p. 





BALSA PRODUCTS CO.e" AMERICA| 


SAVE CASH, get our Price list now! RUN BY BUSINESS MEN 
SERVICE & Satisfaction GUARANTEED. Catalog. 3c stp 
us at. 1319 So. Sth Ave., Div. PA-33, mayrwooo, TLL 














’ 48-page 
NATIONAL’S NEW 1933 cnicgt. oe» 
the “MODEL AIRPLANE BUILDER" 
al MODEL Containing valuable tips to model build- 
AIRPI ANE ers, complete listing of new exclusive 
quality supplies at lower prices, @ store 
house of important data and topped off 
with s 12” 3-view genuine blueprint 
Every model builder shou 


this necessary reference bo ok = 10° 
Send today. Only 


WATIONAL MODEL AIRCRAFT & SUPPLY CO 
Bluebird Bidg. ‘Dept. X-5), New Rochelle, W.Y 











Bombs and [wine aad Tail|\Streamline Metal 
s 


Torpedos | ” 
13/16” ‘long-10c For | 12” lengths 
114” long...15c |12” model 15c¢!3/16”15c!3/8” 30c 
3” long.....25¢ |15”% model 20c|)1/4” 20c!7/16"35c 


Dummy Machine | 94” model, 25c\5 16”25c!1/2” 40c 
C © 3 lights to a set 

1 Postage 3c each| Postage 5c each 
Selley Mfg. Co., 1373 Gates Ave., Brooklyn, N. Y. 








AUTUMN SPECIALS 
GRADE “A” BALSA 36” LENGTHS 
1/16x1/16 .0015.14 for .05 8 x3/8 .01'2 4for .05 
1/16x1/8 .00%,.13 for .05 4 x1/4 .02 6for .10 
1/16x1/4 .01 8for .05 32x2 0342 5for .15 
3/32x3/32 .01 ll for .05 2 ,04.. 4for .15 
1/8 x1/8 .01 10 for .05 8 x2 05.. 4for .18 
1/8 x1/4 .0142. 4for .05 x2 ° ¢ 
Add 10c postage on orders under $1.50 
Send 3c stamp for Price List 
SUCCESS MODEL AIRPLANE & SUPPLY 
1846 W. 34 Place Chicago, Ill. 


tte tt et 
* 
to 








SPECIAL! SILVER CELLULOID SKIS 
Just the thing for a 2 or 3 foot plane. Only 1000 


pair left order now—only 25c pair post paid. 
Perfect cut ‘“‘Navy Specified’’ smooth Balsa 36 in. 
long, 1/16 in. sq. 7 for $0.05; 1/8 in. sq. 5 for 


$0.05; 1/32x2 in. each $0.05; 1/16x2 in. each 
$0.06; Jap. tissue $0.04 sheet; Dope—(clear) $0.08 
per oz., (colored) $0.10 per oz.; Swallow Colorless 


Cement—Large tube $0.08 Phantom"™’ Kit $0.50 P.P. See 
last P.A. Send stamp for price list and samples 

SWALLOW MODEL AIRCRAFT 
3840 N. Newland Ave. Chicago, til. 








In writing to advertisers, 
please mention POPULAR 
AVIATION. 
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MODEL BOATS 








Model Boat Supplies 
Accessories, Fittings, Supplies for Model 
Boats of Every Size and Type. 

Send 2c for Complete List 
ideal Aeroplane and Supply Co.,Inc. 
22-26 W. 19th St. New York 








COLLECTORS, 
Airplane Photographs 


Beautiful clear photographs leveland Air Race 
winners, World War, Transaflantic and earliest 
types built. Send three cent stamp for list 


Pilot-Plane P Photo Service 

















MODEL BOAT PLANS 


SCALE MODEL BOAT PLANS—IN COLORS 
ay a mda FULL SIZE TEMPLATES 
Each step in const ion ated and plans 
show ts and pr of POWER * spemety Ss. 
SPEED Bs PLANS, POSTPA 
BOAT PLANS POSTPAID sexeses 


SEATTLE MODEL BOAT co. 








1220 Boren Avenue Seattle, Wash. 














PATENTS 





Navan Ce L-th ale) mms Yol (s] ol (= 


Before Patenting 


Have you a sound, practical invention for 
sale, unpatented or patented? If so, write 


Chartered Institute of American Inventors 
580 Barrister Building Washington, D. C. 
Worlds Largest Urganization of I:ventors 


UNPATENTED IDEAS 





CAN BE SOLD 


I tell you how and help you make the 
sale. Free particulars. (Copyrighted) 
WRITE W. T. GREENE 





927 Barrister Bldg. 


WARTIME PLANES 


For sale: Hundreds of sharp, clear, actual 
photographs of pioneer, wartime, and modern 
airplanes. All 7'2 x 942 inches in size. Send 
for free list and please mention Popular 
Aviation. 

R. R. MARTIN 


1615 N. Western Ave. Hollywood, Calif. 








The GLIDER PLAN-BOOK of 


Ten Famous Soarers 











seep, | C-SI ~ 
eS a we 

es Tres BARGAIN 

— ee oe cee a an Caly 45. 

we (CVS SS oe 

Pertormance. —— une wuRRy i!!! 





VIKING AIRCRAFT CO., dept.33 Hamilton, O- 








CLASSIFIED 








Washington, D. C. 








PATENTS—TRADE-MARKS 
Terms reasonable. Personal attention. 
Send model or drawing for FREE advice. 
Book “‘HOW TOGET YOUR PATENT” sent on request 
L. F. RANDOLPH 
REGISTERED PATENT LAWYER 
372 Victor Bldg. WASHINGTON, D. C. 








MISCELLANEOUS 








MOTORS—GENERATORS 





i, horse alternating motors $12.75; %4 horse 
$4.50. A special bargains in alternating and 
direct current generators. Write us for quota- 
tions on the machine you need. If in stock we 


can save you 50% 


ELECTRICAL SURPLUS CO. 
Dept. 44, 1885 Milwaukee Ave., Chicago 








For complete information on the 


Free Flying Training 


given by the Army Air Corps, send for our bulletin 

“FLYING WITH THE ARMY.” Flying Cadets are 
paid a salary while learr Get full information 
on how to apply for training Price 20c 
postpaid 


FEDERAL EQUIPMENT Co. 
Dept. 11 DEER PARK, OHIO 











HAND CARVED 





Souvenir Airplane Propellers 
Just what you have always wanted 
laminated black walnut and birch. 24 inches long. 


Made of 


Postpaid $1.98. Makes excellent electric fan. 
LORENZEN PROPELLERS 
526 Hickory St. Niles, Mich. 








BUILD YOUR OWN BOAT, using Brooks 
(Originators of KNOCK-DOWN System) ready- 
cut materials and save two-thirds regular build- 
ers costs, have more successful seaworthy craft. 
Frames fully assembled. Cruisers, Runabouts, 
Launches, Outboard Motor, Row and Sail, in- 
cluding Rudders Snipe Class Sailer. Also com- 
plete assortment Propellers, Shafting and Acces- 
sories. Send 10c for catalog. BROOKS BOAT 
CO., Inc. Box V-39, Saginaw West Side, Mich. 


MOTION PICTURE Bargains. News reels 
$2.25, odd reels $1.50. Bargain lists. Hoffman 
Film Service, 57 Broad, Albany, N. 

PATENT Your Invention—‘Little — May 
Have Big Commercial Possibilities.” Send for 
free book, “How to Obtain a Patent” and 
Record of Invention Blank. Prompt service. 
Highest references. Reasonable charges. De- 
ferred payments. Established 1898. Victor 
J. Evans & Co., 790 Victor Building, Wash- 
ington, D. C. 

GOOD ~ BOOKS—Star Stamp . brings” circulars. Gold- 
enrod, Dept. 200, Harrisburg, Ill 

AGENTS COINING MONEY, Applying Auto- 
mobile Initials. They go like Hot Cakes. No 
experience. Free samples. “RALCO,” 1084 
Washington, Boston, Mass. 


Bound Volumes 
We have a few bound volumes of 
POPULAR AVIATION on hand at 
greatly reduced prices. They are 
well bound and contain a great 
amount of useful historical infor- 
mation on aviation. 








VOL. $6.50 
VOL. 6.50 
VOL. 6.50 
VOL. 5.00 
VOL. 5.00 
VOL. 5.00 


POPULAR AVIATION 
608 S. Dearborn St. Chicago, Ill. 
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HAVE had a lot of fun looking 

over the responses to a suggestion 
of mine made in the January issue. 
You probably remember that I was be- 
coming rather fed up with the “happy 
landings” phrase that terminated about 
90 per cent of the letters received by 
me. 

Well, as usual, the bunch were agree- 
able and tuned in with some rather hot 
closing phrases. Just between you and 
me, it looks as if many of these letters 
were written for the express purpose 
of displaying such terminatives as the 
following: 

“Yours ’till the struts crack.” 

“May three-pointers 
yours.” 

“Here’s for nuts in your soup. 

“May your landings always be with 
wind on your nose.” 

“May your visibility always be 100 
per cent.” 

“Yours till the howls become cheers.” 

“Lighter than air but heavier than 
lead, I’m going to saw-off and go t 
bed.” 

“Many happy 
piece.” 

And soon. It rather looks as though 
I have started something among our 
humorists. 


always be 


” 


returns—all in one 


* * * 


T IS interesting to note that one of 
our contributers, F. E. Nagle, has 
just finished working on the recon- 
struction of Capt. Hawks’ ship, the 
“Mystery S,” which is being placed on 
exhibition in the Smithsonian Institu- 
tion, Washington, D. C. He promises 
to send us a story on this job. 
~ * * 
OTICES work quickly when placed 
in P. A. Within a week from 
the time that the February P. A. ap- 
peared on the news stands, requests 
had been made for the return of all of 
the letters (less one) that appeared 
in the “Port of Missing Men.” This 
is sure quick action. 
* * +e 
ETTING back to the subject of the 
model contest, which is ever on 
my mind these days, I have noticed a 
most marked peculiarity in the prefer- 
ences of the model builders. 

Out of the deluge of photographs 
that have poured into this office, liter- 
ally by the hundreds, there were only 
eight World War plane models sub- 
mitted. Among the most prominent 
were the Gee-Bees, the attack plane 
A-8 and the Akron Fighter. A sur- 
prising number of cabin commercial 
transport models were also sent in. 


And here is the end of this month’s 
chat—see you later. J. B. R. 
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The Famous West Point Textbook 


Simple Aerodynamics 


and the Airplane 


By Colonel C. C. Carter 
United States Military Academy, West Point, N. Y. 


HIS NEW FOURTH edition of the famous textbook 

designed specially for the aeronautic instruction of the 

army cadets at West Point is 50 per cent larger than 
the old edition which it replaces. It contains almost twice as 
many illustrations. In its preparation Colonel Carter had 
full access to the publications, records, and reports in the 
Office of the Chief of the Air Corps of the United States 
Army, those of the Materiel Division of the Air Corps at 
Wright Field, those of the Bureau of Aeronautics of the 
United States Navy, those of the National Advisory Com- 
mittee for Aeronautics, and many others. Experts of the 
Army and Navy aided with advice and suggestions as did 











Mr. C. N. Monteith, now Chief Engineer of a famous airplane manufacturing 
company, who as a Lieutenant in the Air Corps prepared the first and second 


editions. 
This book should be read and studied by every man who wishes to obtain a 





sound foundation training in aeronautical engineering. More than 100 of the 
country’s leading colleges, technical schools, and flying schools used the previous 
edition as a textbook in their aeronautic courses. Thousands of individuals not 
affiliated with any school also used it to obtain by home study the technical knowl- 
edge that is so essential for any man who desires to make substantial progress in 
this field. The new edition, enlarged and up-to-the-minute in every detail, should 
prove even more popular. 


OUTLINE OF CONTENTS 
(Greatly Condensed) 


Introduction: Comparison of 
bird flight with airplane flight— 
Ornithopter — Helicopter — 
Autogiro — Essential parts of 
airplane. 


The Airfoil: Operation of wind 
tunnel and balance -— Airfoil 
tharacteristics—Relation between 
lift coefficient and speed—Crea- 
tion of lift—Explanation of drag 
—Characteristics of L/D ratio— 
Center of pressure travel—Effect 
of variation of airfoil dimensions 
—Thick airfoils—Distribution of 
load along chord of airfoil— 
Lateral center of pressure—Ef- 
fect of aspect ratio—Use of 
taper in planform and thickness 
—Shape of airfoil tips—From 
model to airplane—Reynold’s 
number and variable density 
wind tunnel. 


Selection of Airfoils: Data and 
methods for comparing airfoils— 
Reasons for varying values of 
gap/chord ratio and stagger— 
Decalage—Pressure distribution 
tests—Mean chord of a combina- 
tion of airfoils—Downwash. 


Parasite Resistance: Struts — 
Wires—Fittings—W heels—Fusel- 
age—Landing Gear—Tail sur- 


faces—Radiators, core, plate, 


wing— Engine drag-——Miscellan- 
eous parts—Interference—Deter- 
mining equivalent flat-plate area 
—Retractable chassis. 


Propeller: Propeller as a group 
of airfoils—Propeller design pro- 
cedure—Tests—Three or four- 
bladed propellers — Selection of 
propeller design for a given air- 
plane—Cont rol lable and auto 
matic propellers. 


The Complete Airplane: Four 
units of complete airplane ~ 
Ground speed, air speed, relative 
wind, angle of attack—Equili- 


brium in climb, glide, dive—De- 
termining stabilizer setting—De- 


termining ability of elevators to 
balance airplane—Model tests- ~ 
Proper position of thru line 
of center of resistance- Con di- 
tion of balance required. 
Stability: Determining dynamic 
stability and static longitudinal 


stability—Effect of position of 
c.g. with respect to wing chord 
—Lateral and directional sta- 
bility — Dynamic stability in 
flight. 

The Control Surface: Differen- 
tial aileron contro] — Balanced 
control surfaces—Frise aileron— 


Performance: Horsepower-re- 
quired curve for different alti- 
tudes—Landing speed—Best glid. 
ing angle—Endurance and range 
—Corrections for speed and scale 
effects—Other methods of per- 
formance prediction — Charac- 
teristics of airplane that affect 
performance—Official tests. 


Dynamic Loads: Accelerations 
occurring as a result of sudden 
thanges in angle of attack. Time 
history of power-on and power- 
off pull-ups at 181 m.p.h.; of 
right and left barrel rolls and a 
right spin — Inverted flight — 
Landing and taking off. 


Materials and Construction: Fea- 
tures governing design—Use of 
wood and metals — Retractable 
landing gear—Single-wheel chas- 
sis—Oleo gears—Landing gear— 
Shock absorbing wheels—Brakes 
—Tail skid—Skis—Wing, fusel- 
age, tail coverings. 


Equipment: Parachutes — Air- 
craft instruments — Electrical 
equipment—Radio. 

Navigation: Choice of course— 


Meterology in navigation—Maps 
—Compass errors—Effect of wind 


Auxiliary methods of lateral on course—Interception—Great 
control — Formulas for control circle courses—Maintaining di- 
surface design—Special cases of rection—Drift correction—Posi-. 
rudder use. tion finding. 
594 Pages, 395 Illustrations, Price $4.50 
fill in, tear out, and mail 
-——— —as i 





Name 

Home Address 
City 
oO Employed by, 


oO Carter, Simple Aerodynamics .... 
CJ Jones, Practical Flying ............ 








Sent Postpaid and Without Advance Payment for Your Examination 


The Ronald Press Company, 

Dept. M566, 15 East 26th St., 

Send me the books checked below, 

them or send payment within five 
{ ] Check here to use the monthly payment plan 

Moors, Engine Mechanics’ Manual $4.50 


New York, N. Y. 


days 


$4.50 


C] Lusk, 


--- $3.00 


State* 


delivery prepaid. 
after the 


Aeronautics 


I will either return 
books are received. 


$3.25 





0 Sa aIIIITIIIID se scscnsisansiintiaiinaniisdinesinoniesthadaneiiiaies 
Above line must be filled in unless you send cash 
*If qutside continental U. S. and Canada, send cash plus 25¢ per book for shipping. 











March, 1933 
Aeronautics 


by Hilton F. Lusk, Professor of Aeronautics, 
Sacramento Junior College; formerly Dean, 


Boeing School of Aeronautics. 175 illustrations. 


$3.25. 


From this new ground school 
textbook you can obtain exactly 
the information you need to pass 
the written examinations for a 
government license as a mechanic 
or as a pilot in any of the grades, 
including transport pilot—even 
if you must study at home with- 
out the aid of an instructor. It 
tells you what you need to know 
about subjects like these: Principles of Flight, 
Airp! ane end Autogiro; Airplane and Auto- 
giro Construction and Operation; Propellers; 
Engine Co.struction and Operation; Attitude 
and Engine Instruments; Maps and Piloting; 





Dead Reckoning; Aviation Instruments and 
Equipment; Principles and Applications of 
Meteorology; etc., etc. 224 questions, like 


those asked in license examinations, help you 
test your grasp of each subject. 


Practical Flying 


by Major B. Q. Jones, Air Corps U. S. Army; 
Pioneer Pilot; formerly Chief, Army Aviation 
Training, $3.00. 
This famous pilot’s manual 
can save you hours of time and 
a lot of money. It gives you that 





basic flying information you 
would have to learn otherwise 
by long and costly experience. 
Taxiing, the take-off, the initial 
climb, emergency landings, after 
the take-off, straight-away 
flight, turns, figures of eight 


glides, landing, cross-country flying and stalls 
and spins are all throughly covered. Additional 
chapters are packed with useful facts on 
planes, instruments, technical expressions, 
plane parts, pilot’s equipment and methods of 
plane inspection and of testing the controls 
and the motor. 


Aircraft Engine 
Mechanics’ Manual 


by C. J. Moors, Chief Instructor, Department 
of Mechanics, Air Corps Technical School, 
U Army. 189 illustrations, $4.50. 


This new book deals with all 
types of aircraft engines and 
their accessory equipment. For 
each it explains fundamental 
principles; gives full data on 
construction and operation; sup- 
plies detailed instructions for 
proper maintenance; and shows 
you exactly how to go about 
making any necessary repairs or 





adjustments. Trouble shooting is thoroughly 
covered—you are given full instructions on 
how to locate the cause of any trouble. The 
book’s thirty-eight chapters include: Elements 
of Mechanics ; Engine Construction and Repair 
Principles; Operation, Maintenance, and Re- 
pair of Specific Engines; Carbureters, Super- 
chargers, Fuels, Lubricants; Ignition and 
Electrical Equipment. 

. a 





You Can Order Any of These 
Books on 5 Day’s Approval 
You can order any of the books de- 
scribed on this page with the privilege 
of examination before purchase. Pay- 
ment is not due until five days after 
they are delivered; you can return 
them within that period if you are not 

satisfied in every respect. 
Pay Monthly If You Wish 


If your order amounts to $5.00 or over, 
take 


you may, if you prefer, advantage 
of our monthly payment terms. Under 
this plan you send us each month a 
payment which will vary with the 


amount of your order, but will not be 
less than $2.60 ($2.50 payment plus on 
each installment a uniform service 
charge of 10c), so that your entire 
account will be paid up within six 
months from the date of your purchase. 
Check in the space provided in the 
coupon if you prefer to divide your 


payments in this way. 
28 Volumes on Aeronautics 
Now Available 
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1x this Free Boox 


a World-Famous Flier shows 





lel] the book that tells you 
t trom the shoulder what Aviation offers 
VOT You've been wondering how to break 
he field vanting all the facts. all the 
ion. Here it is! A story more excitine 
rilling re mspiring than fiction 
ssave of FACTS from 
cover Iter Tlinton—hero of 
] ts eves you. the brass 
\ ‘ di: He shows VOU CN 
pportunities lye exactly 
vost of then —exactly 
urself tor them. Here is a book for 
with too much backbone to stav chained 
too much adventure in 
O1 humdrum grind too much 
sound business sense in their heads to let 


ortunit lfetime outgrow them! 


The Richest, Fastest Growing 
Industry the World Has 
Ever Known 


You haven’t heard anything about this being a 
“bad year” for Aviation! Men like Ford, Du Pont 
millionaires—are investing fortunes in the field. 
Cities everywhere are building more airports. Ait 
lines, air service of every kind is growing almost 
while you watch! There’s no doubt about there 
being BIG PAY plus a real future for YOU in 
Aviation. Your one sure move is to get the right 
(ining QUICK! 


Aviation Is Ready, Hinton Is 
Ready—Now It’s Up to YOU 


tight at home in spare time, Hinton will teach 
vou all the essential facts about plane construc- 
tion, rigging. repairs, motors, instruments, theory 
of flight, navigation, commercial Aviation. 
Whether you plan to fly, or to cash-in on one of 
the more than forty Big-Pay ground jobs, you 
must have this groundwork to land the job you 
want at the pay you expect. Clip the coupon and 
send it TODAY. Hinton will rush your book by 
return mail. , 


Aviation Institute of U.S. A.,Inc. 
WALTER HINTON, President 
1115 Connecticut Ave., Washington, D. C. 


r 






how Y# can get into 







Jobs on the 
Ground for Each 
One in the Air 


Flic rs are in de mand ccl- 
tainly! But for every man 
m the air, trained men are 
needed in over 40 highly- 
paid jobs on the ground, 
Hinton’s training gives 
you your ground work to 
earn real money as one of 
these: 

Engineers, Designers, 
and Draughtsmen, Pilots, 
Engine and Plane Mech- 
anics, Riggers, Electric 
ians, Welders, Instrument 
Makers, Wood and Metal 
Workers, Plane and Motor 
Inspectors, Airport Gpei 
ators, Radio Experts, As- 
semblymen, Aerial Sur 
veyors and Photographers, 
Aerial Transport Man- 
agers, Salesmen 


Walter Hinton 

Trail-blazer, pioneer, ex 
plorer, author, instructor, 
AVIATOR. The first man 
to pilot a plane across the 
Alantic—the famous NC-4 

and first to fly from 
North to South America. 

The man who was a 
crack flying instructor for 
the Navy during the War; 
who today is training far 
sighted men for Aviation. 
Hinton is ready to back 
YOU up to the limit. His 
Book is yours FREE for 
the coupon below. 


Rush Back to Washing 


Walter Hinton, Pres. 736-Z 
Aviation Institute of U. S. A., Ine. 
1115 Conn. Ave., Washington, D. C. 
Dear Lieut. Hinton: Send me your FREE Book telling 
how I can train under you right at home for Aviation. 
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hom Genuine Comet $ °-9§ +‘Special Bargain, Fellows!” 
PLANES i= 3 


SAVES 30c! You Get 4 Gliders FREE! 


Look! can SAVE 30c AND get 4 below. Cash orders prepaid. Order 
BIG 12” gS B ae PREE by ordering convenient C.O.D. way—send no 
this ‘Flying roup of Comet kits: money, just pay postms for kits 
(S06), Phantom Fury (50c), C.0.D. fee. postage delivery! 
(50c) and Army Pursuit (75c)— 100% Satisfaction GUARANTEED 


A GREAT IDEA! 


Show this ad to y srents ‘ them 





or Prep'é 











Comet model !nildinz ains your mind in 

aviation engir ring. teaches you handi 

1. s ! eraft, is great fan —and Comet's low PRICES 

jot a “eine hy t! makes ita VERY ECONOMICAL hobby! Dad 

te Kit is packed in its own big box. will want to build a plane Ke 
t value offered! Order on Coupon of dads are! Order quick 


“MY DIPPER FLEW 900 FEET...FIRST FLIGHT!” 


“Was packed o best and best material 
I ever saw. EASILY built it and it 
flew over 900 Tet its first flight!” (Bob 


The Amazifig PHANTOM FURY! 


FREE. a J q Quick—be FIRST to buy, build, 9 | this . hee AP ‘ee J a soln includes ee eget 
a in “Plying 4" group at —— thrilling brand-new Rider of The Night kit! A S give you ‘or 
» OS ad 4 : f r Skies! An astounding value for 50c with Your money—are re EASY to bulld—and are as ; 
; . its nifty wheel- stres COMPLETE as the Phantom kit! For ex- 
“ s pants—stream-lined landing ; 
“ ' 1 : “ ” ample, here's what you get in the Phantom 
! Ree 2t Dealers gear! Weighs ‘2 oz. And here’s a SECRET! Pury kit: (no cutting needed!) Colored Jap 
. or Prepaid The new Comet Phantom Fury is easier to tissue, yellow, blue, black—special balsa 
” build than the world-famous 50c Dipper. ‘*prop” block—printed rib sheet-—pants 
: RSUIT: MADE 1300 FOOT RECORD! E AES LIKE A SILENT. AVENGING guna out—bamboo—balsa noseblock and 
Kowalke Oh ‘o writes: ‘‘The EASIEST ship I . F this the secret ARMY PLANE headrest—sandpaper—tube cement—banana 
we've heard about? It will be the PLYING liquid—all wire parts—FULL SIZE (3-View) 
sensation of your neighborhooc, so ACT plans—illustrated, easy instructions! Packed | 
QUICK! We've made up a SMALL SUP- neatly in colored box with Free Gilder, 
rush your order for the $1.95 special 50c prep’d 





off, ‘scuds thru skies 
! America’s most pop- 


“point landi 
For a auine thrill get your C-I- ’ ; a. : 
ele Bit in Big Box, at Tec prep'd it’s Sweeping America! Comet’s NEW 


Kk | | F-A-S-T “RED RACER FLIES 
EXTRAORDINARILY Well!” 


That’s what one Red Racer owner writes us! This 
plane is the SENSATION of 1933! Speedy. Beau- 
tifyl. EASY to build with Comet’s COMPLETE 15", , 
quality kit, PULL SIZE (3-View) plans, clear 2 
directions. Look at the sleek, glorious lines x 1iy,’ 
of this red-hot speed demon! (Photo is 
from actual picture of plane built by a 
boy!) HOW SHE FLIES! Get yours-— 

waiting for you in brilliantly 
colored box with FREE Glider. 1 (Note—This Kir 
Only $1 prep’d. Race it! Order! . ) net included ih 

Flying 4" group 


LOOK! 








Deslers 
or Prepaid 





Prepaid 
“Never Saw a Kit So COMPLETE As The Z-I-P-P! The 
Drawings So CLEAR—and DOES SHE FLY!!°? ck Preiler 


Alan Cum- 
mings with his 

4 Comet ships 
Good work, Alan! 


YES! Big 12” Baisa Glider FREE! 


With each COMET KIT we send you a wonder 
ful ‘Blue Plash” Glider absolutely free! Order 
2 kits, get 2 Gliders Free, etc. MEN! Give 
your gliders to a boy—he'll appreciate it! 
“COMET Pianes are EASIEST Built--Best Look- 
SE got ing and BEST FLYING PLANES | EVER SAW! Your SERVICE 

- 10> with 

rea Deiecaaty Cec prevata— is also Very Good and P-R-O-M-P-T”’ 
w Or order in K —he continues: “Your C-I-Pursuit and HEATH 
3-view y -* (all_ Comet- 3 ’ group to save , SN Baby Bullet (Bullet not shown here, only $1 nee. 
crafted kits have them!) comes ; "Guider “PREE . paid!) were dandys! They look swell just like real 


om — ; $ planes and FLY well too!” Buy men bulld- 
ers: Why Experiment? Buy and FLY Comet kit- 


QUICK! Order 4 KITS at only $1.95 Before Offer is Withdrawn! "Nr GNM) Puri’ vaiue ‘ana PLY tae Roar! Oraat Gomer 


Craft—get 100% satisfaction! De it new! 











<—— 
COMET Model Airplane & Supply Co., Get Our Wondertul t 
* 3114 Harrison, Dept. PA-33, Chicaco, Tl., U. S&S. A &S Celer CATALOG! 100 i SATISFACTION GUARANTEED 
Send articles checked. ON DELIVERY 1’ll Free with order only if SEND NO MONEY—Just the Coupon! 
1 pay Postman for them, plus C.O.D. fee you send Sc for ane - 
| pos . Comet guarantees 100°; Satisfaction! ing cost +. ne We trust you! Order the con- from west of Missip., send 10c 
I enclose $ for afticles Send ‘“‘Plying 4,’’ Special at $1.95 [ Pines in FULL color venient C.O.D. way—send no more. CANADIANS; Ne C.O 
i checked, Bend them PRE- Or: Send kits checked here: F : Pi money—just mark, mail coupon oe ONAL Money add 
PAID. Comet guarantees 100% Satis- [) Phantom, [] Pursuit, [ -i-p-p, Catalog only. you must quick! On delivery of kits you ji) 200, to cost of kits. HUR- 
& =! » yi. LL send 5c for postage 3 1 3 st 
| faction! f) Red Racer, []} Catalog (3¢ with § DEALERS! pay Postman for kits plus small : 
(PRINT CLERELY) 7” order, 5c without) netun Uententt postage, C.O.D. fee. Or send 
s Write quick on jetter cash and WE pay postage. Cata- $1.95. 
aie ; head for amazing profit l includea with order for 3c kit ordered. 
Og 
stamp, without order, 5c! Re- or exchange. 


m nor coin. Use INTER- 








State in, r . 
ME A NEW PREF ‘GTIDER WITH EACH KIT I ORDER HERE Sal nts eit mit cash by money order. if by Get the BEST and Mi 
‘ISING! 


= oe eee ee ee ee ee Se ee ee ee SS SS SS a oe & check, add i$e extra. Orders LEAST cost Send CCUPON. 
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